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A New Species of Ophrydinm. 

( Oj>hrydium-Ad(B,) 

BY HERMANN C. EVART8, M.D. 

During the early part of the past 
autumn, I found, in Tacony Creek, 
Frankf ord, Philadelphia, large num- 
bers of iellv-like masses, in most 
cases, adhering to the under-sides of 
smooth stones, sticks and leaves. 
These masses were homogeneous, 
transparent, colorless, nearly globu- 
lar, and attached by a flattened sur- 
face, in all instances adhering to 
the stones or other articles, and 
averaging from one-half to two lines 
in diameter. In these apparently 
lifeless jelly-masses, lived myriads 
of infusoria. 

The masses were detached, with- 
out injury, by means of a knife- 
blade, and dropped into a jar con- 
taining water, when they immediate- 
ly saii to the bottom, and there 
remained. They have not been 
observed to attach themselves to 
any objects placed in the jar, nor 
to the iar itself. 

So far as I can learn, only one 
species of this genus has been de- 
scribed, viz. : Ojphrydium versatile^ 
and that by Ehrenberg, who found 
it in the sea^ in the form of gelatin- 
ous masses, varying from the size 
of a pea to that of a ball five inches 
in diameter. 

"It has also been found, by 
Brightwell, in fresh water, and in a 
small turfy pit, on the tendrils of 
the roots of marsh plants and stalks 
of the white water-lily." 



O, versatile is described as of a 
vivid green color. When speci- 
mens of the newly-found species 
are first taken, they contain cnloro- 
phyll granules, but not in a suffi- 
cient number to give them a vivid 
green color. When kept for some 
time in the jar the chlorophyll 
gradually disappears, unless they 
have an abundance of food. 

When the colony is seen under a 
low power, the foreign particles 
floating about in the water are ob- 
served to be moving rapidly from 
all directions of the field toward a 
common center, i. e., toward the 
peristomes of the various individu- 
als. 

After being transferred to the 
stage of the microscope, they are 
all seen to be contracted to a pyri- 
fonn shape, probably from the dis- 
turbance caused by moving them ; 
but, if allowed to remain quiet for 
a few moments, especially after the 
water in which they are contained 
has become slightly warmed by 
standing in a warm room, they mani- 
fest great activity, extending the m- 
selves, everting their peristomes, 
and causing the cilia to move with 
considerable rapidity, though not 
with the same regularity of move- 
ment that may be observed in most 
of the Yorticellinse. 

As irritating particles float against 
the cilia of the peristomes and discs, 
the animals quickly contract. It is 
highly interesting to observe some, 
among the hundreds, slowly extend- 
ing, while many others suddenly 
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contract themselves into the gela- 
tinous mass; for when extended 
they project beyond the circumfer- 
ence of the mass ; nevertheless, 
there is much concert of action in 
extending and contracting. The in- 
dividual animal, in its natural con- 
dition, is elongated in form, more 
slender in proportion to its diame- 
ter, and not so robust as O. versa- 
tile / the body attains its greatest 
diameter a short distance above its 
point of attachment to the stem. 
Commencing at that point, it gra- 
dually increases until the extreme 
diameter is attained, it decreases 
for a short distance and then main- 
tains a uniform size very nearly to 
the mouth, where it enlarges very 
slightly to the peristome, thus exhi- 
biting, in a certain degree, the cha- 
racteristic funnel-shape. The stem 
is long and non-contractile, and ap- 
pears to be attached near the center 
and base of the jelly-mass ; in all 
cases thus far observed, the single 
stalk divides into two, and to each 
branch an animal is attached. The 
two animals thus united usually con- 
tract together. These stalks are not 
readily seen unless the mass is dis- 
sected, or broken up by means of 
needles and slight pressure on the 
cover-glass. Sometimes the division 
of the stalk appears near the point 
where the animals are attached, at 
other times it is more distant. I 
have never seen the animals under- 
going the process of fission ; that 
tney do undergo this longitudinal 
division is, however, doubtless a 
fact ; but the question naturally 
arises, does the stalk also undergo 
fission ? 

In no case is any axis visible in 
the stalk with the powers I have 
employed. I have often noticed 
the stalks remaining in the jelly- 
mass, after the animals have been 
set free ; they then exhibit a slight 
enlargement at the extremity, where 



the animal was attached. These 
infusoria have been observed re- 
posing with the peristome everted 
and cilia extended. 

The peristome is annular, and 
the disc projects some distance 
above it, one side being a little more 
elevated than the other, so that 
most frequently, the peristome and 
disc give the animal the appear- 
ance, when viewed obliquely, of 
possessing a triangular-shaped head 
(so-called) ; with a one-inch ob- 
jective this appearance is quite 
characteristic; the cilia act spas- 
modically, some of the time they 
are at rest. 

Although the cilia of the peris- 
tome and disc generally act simul- 
taneously, those of the one part 
may act or repose independently of 
those of the other part. 

In most cases the upper part of 
the body bends slightly to one side, 
thus representing the peristome 
and disc inclined. 

The oesophagus is distinctly seen 
opening on the disc ; it extends to 
a point about midway between the 
mouth and the contractile vesicle, 
diminishing in size as it proceeds 
downward; it is provided with 
three or four cilia which may be 
active when those of the peristome 
and disc are at rest, during inver- 
sion or eversion. 

Near the lower extremity of the 
oesophagus is a fusiform body, the 
walk 01 which are resistant or non- 
dilatable. 

The endoplast is a long cord-like 
differentiation of the cortical sub- 
stance, extending from above the 
contractile vesicle down through 
the body to the lowest part of the 
dilated portion, almost to its point 
of attachment with the stalk; it 
makes several curves, and in some 
places appears twisted ; it is not 
readily seen except when the ani- 
mal is either subjected to pressure, 
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or stained with some coloring fluid. 
During complete contraction, it 
shortens, thickens, and becomes 
much folded upon itself. 

The contractile vesicle is seen as 
a clear, circular spot, located near 
one side, and just below the iunction 
of the upper with the middle third 
of the body. In most of the indi- 
viduals observed, its systole and 
diastole occurred about ten times 
in a minute. When about io trans- 
form to the free state, these animals 
begin to contract to the pyrif orm 
shape more frequently; they ex- 
tend themselves more and more 
slowly, until finally the pyriform 
or oval shape is retained, the animal 
remaining quiet with the peristome 
and disc mverted, but the cilia of 
the oesophagus still active. 

A posterior circle of cilia begins 
to develop, in fact may begin to 
form before the pyriform shape is 
permanently assumed ; this ring of 
cilia is located around the dilated 
portion of the body. After re- 
maining in this condition for per- 
haps ten, twenty or thirty minutes, 
the animal seemingly becomes rest- 
less, and endeavors, by active move- 
ments of the body, produced by 
the posterior cilia, to twist itself free, 
and finally, after strenuous efforts, 
it breaks loose, and rapidly swims 
off, usually swimming anteriorly by 
means of the newly-developed cilia, 
although it has been observed to 
Bwim for a short distance with the 
other extremity foremost. 

The free condition is assumed 
without any further division of the 
stalk, and the animals do not un- 
dergo development to the second 
stage, without the formation of the 
posterior crown of cilia, yet they 
sometimes become detached before 
this condition is attained. In 
one instance, when the animal 
was subjected to slight pressure, a 
8ort of fold or invagination of the 



cuticle appeared to surround the 
body transversely, near the upper 
part, and slowly moved downward 
to the extremity attached to the 
stem, when the animal became 
quickly disjointed and moved away. 

After assuming the free condi- 
tion, the animal is cylindrical, the 
length about twice or nearly three 
times the average diameter ; the 
anterior cilia are still inverted; 
the oesophagal cilia may yet be 
seen in action; the diameter is 
greatest where the posterior circlet 
of cilia is attached, and from this 
circlet the body gradually tapers to 
the point where it was detached 
from the stalk. After some time, 
however, it appears to become 
more rounded. The upper end of 
the disjointed stalk may be readily 
seen. 

After swimming about for a 
short time, these free individuals 
were observed to attach themselves 
to the glass slide ; in this case the 
extremity which was formerly free 
remaineu so, the other end becom- 
ing again attached, losing the 
circlet of cilia. In this state the 
body slowly assumes the appear- 
ance presented when extended pre- 
vious to these changes, but it is 
nearly globular during active con- 
traction, which occurs upon the 
slightest irritation or disturbance; 
it gradually lengthens and assumes 
a condition of activity, the invert- 
ed cilia of the peristome and disc 
slowly everting again, the posterior 
cilia become less and less active, at 
last entirely disappear. 

To recapitulate, the generic and 
specific characters of this animal 
are the following: Lorica gelati- 
nous; animals radiately clustered 
in numbers varying from one hun- 
dred to four or five hundred or 
even a thousand ; each one attached 
by a long, non-contractile stalk, 
Wiiich penetrates to the interior of 
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the jellj-ma^. The expanded body 
extends beyond this mass, when 
fully contracted it is drawn down 
into it. The extended body of the 
species under consideration is elong- 
ated, tapers gradually from its point 
of greatest diameter, which is in the 



inferior third of the body, to a 
small, rounded, inferior extremity. 
Above the dilated portion, the 
diameter, after diminishing for a 
short distance, liecomes uniform 
almost up to the mouth, where it 
expands slightly. Peristome an- 




Fig. I. The animal attached and ex- 
tended, a, Endoplast. *, Contractile 
vesicle, c. Chlorophyll granules, most 
apparent in the dilated portion of the 
body, d, " Fusiform body." e, CEso- 
phagus. /, Anus, g. Disc, h. Peris- 
tome with cilia ( /), j, Transverse 
striae, k. Point of attachment to stalk 
{/.). m. Division of stalk. «, Stalk re- 
maining after detachment of animal. 

Fig. 2. Animal partially contracted ; 
peristome and disc inverted ; the letters 
refer to the same parts as in Fig. i (except 
o which refers to the inverted extremity.) 



contracted, and 
Lettered as above, with addi- 
tion of p the posterior circlet of ciiia. 

Fig. 4. One of the free individuals, very 
recently detached. 

Fig. 5- The stage in which the free 
individual has become attached by the 
extremity which was formerly joined to 
the stalk at g. The peristome and disc 
are again everted ; the process of this 
latter change is carried on very slowly. 
The condition here represented is at- 
tained about forty-eight hours after the 
free state is asstimed. 
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nnlar ; disc well elevated, and 
higher on one side than on the 
other. Endoplast or nucleus very 

The ciliated oesophagus extends 
half way to the contractile vesicle. 
The external surface of the body 
exhibits very fine, transverse stria- 
tion. 

During contraction, this striation 
is not more marked, except in that 
part below the dilated portion — 
and in this species it is much less 
conspicuous than in O, versatile. 

Moreover, during partial or com- 
plete contraction, the appearance 
presented is not the same as in O, 
versatile / the " flask-shape " is 
never assumed. There are no lon- 
gitudinal folds like those of 0. 
versatile^ except when the animal is 
subjected to pressure, and even 
then they are not always produced. 
I have never seen the animals 
encysted. I have not seen the 
acinetiform phase that Stein has 
observed in 0. versatile. 

The animal is not of a vivid green 
color ; the chlorophyll graimles are 
few, mostly collected in the dilated 
portion. "When fully contracted, 
the body is pyrif orm, or nearly oval 
in shape. The animals are associa- 
ted in smooth, globular, transparent, 
homogeneous masses, which are 
always attached, varying from one- 
half line to two lines in diameter. 
Length of extended individual 
about Y^ of an inch (254//). Ha- 
bitat, so far as known, only fresh 
water. Although the locality where 
I found this rotifer has been fre- 
quently visited during the past 
Bpring and summer, and the fauna 
of the stream studied, these masses 
were not found until the early part 
of the past autumn. That they are 
hardy, is evident from the fact 
that the water of the jar in which 
they lived, was frozen, yet they 
were alive and active after the 



thawing of the ice. This auimal 
appears to be very closely allied to 
0. versatile^ but I believe there are 
specific diJBFerences. Its general 
form is unlike that of O. versatile^ 
the latter is truly fusiform, the 
greatest diameter, when the animal 
is extented, is near the middle of 
the body, and, taking all facts 
beariug on this point into consi- 
deration, I regard it as an hitherto 
undescribed species, and designate 
it by the name Ophrydinm A dee. 
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Memorandum on the Ampli- 
fiers of Zeiss. 

BY J. J. WOODWARD, SURGEON U. 8. 

ARMY."*^ 

In a paper recently presented to 
the Royal Microscopical Society 
{Joum. of the Royal' Mic. Society^ 
Vol. II, 1871^ p. 668), I discussed 
the theory of the use of the ampli- 
fier in projecting images from the 
microscope upon a screen, for the 
purposes of pliotograpliy, and, in 
the course of my remarks, alluded 
incidentally to the new amplifiers 
advertised by Carl Zeiss, of Jena, 
last March. In so doing, I re- 
marked that I was unable to give 
an opinion as to their merits, be- 
cause I had not seen them, but ex- 
pressed the fear that I had myself 
been, unintentionally, the means of 
misleading Zeiss, as to the most con- 

* Note. — This memorandum is part of a 
paper sent, a short time since, to the Royal 
Microscopical Society. I have, however, been 
informed by the Secretary that the Council 
of that Society determined * 'not to publish that 
part of it which deals with ToUes and Zeiss, 
as the latter will want to reply, and so on." 
I regret this decision the more because there 
appears to have been no hesitation on the 
part of the Society, to publish, in the paper 
referred to in the text, a comparison between 
certain objectives of Zeiss and Tolles, very 
much to the favor of the former ; and I am 
unwilling to think that an American maker 
must not be praised in England, even for so 
small a matter as an amplifier. — ^J. J. W. 
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venient focal length to be employed 
for the pnrpoBe. I have now to 
report briefly the results of my ex- 
amination of three amplifiers, by 
Zeiss, sent me by Professor Abbe, 
with the request that I would test 
them photographically. Each of 
these amplifiers had a virtual focus 
of about 10.5 centimeters, and were 
achromatic, but differed in con- 
struction ; one was a meniscus, one 
a plano-concave, and one a bi-con- 
cave combination. Each was 
mounted with a double screw, so 
that either side could be turned to- 
wards the objective. Professor 
Abbe explained to me that the first 
was the form which Zeiss has been 
making for use at the end of the 
draw-tube, but added that he has 
"no reason at all for considering 
this the best form, as this, of course, 
could be made out by trial only." 
He requested me, therefore, to 
make the trials to ascertain " which 
of the three would give the best 
performance, and in which po- 
sition." ^ 

I have now made these trials, and 
communicated the results to Pro- 
fessor Abbe ; but, as the subject is 
one of general interest, I have 
thought it worth while to publish 
this brief memorandum. After 
having ascertained the best position 
which each of the new amplifiers 
should occupy, in order to give an 
image of Amphipleura peUudda of 
a convenient size, I began by mak- 
ing a photograph of a pair of f rus- 
tuies of this diatom, with the Zeiss 
one-twelfth inch and an amplifier 
by ToUes. I then made a series of 
pnotographs with the same object- 
ive, all the other conditions remain- 
ing unchanged, except that I short- 
ened the distance enough to obtain 
approximately the same magnifying 
power, and substituted successively 
the three amplifiers of Zeiss, which 
I used first with one side, then 



with the other, turned toward the 
objective. The result of the trial 
was, that with no one of the 
Zeiss amplifiers, in either position, 
could I obtain as good results as 
with the Tolles amplifier ; the 
images they gave were somewhat 
deficient in brilliancy of definition, 
but they were still more wanting in 
flatness of field. As between the 
several Zeiss amplifiers, I am dis- 
posed to give some preference to 
the meniscus, but the difference is 
not very conspicuous. I see no 
reason why it should be impossible 
to construct amplifiers of this focal 
length Af hich should give flat fields ; 
yet, certainly, the difficulty appears 
to be greater than with those of 
longer focus, and I have requested 
Professor Abbe to ask Zeiss to make 
for me an achromatic meniscus of 
the focal length T have been suc- 
cessfully using, and will report on 
its performance so soon after I re- 
ceive it, as I can give it adequate 
photographic trial. 
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Notes on Fresh- Water Algae. 

These notes are designed to 
assist the learner, as he begins the 
study of the algae, not by discus- 
sing classification, or in any parti- 
cularly scientific or systematic man- 
ner, but by affording brief, gene- 
ral descriptions of the plants found 
in our ponds and ditches, accom- 
panied by one, or more, illustra- 
tions in each number of the Jour- 
nal. The practical value of such 
a course will, it is thought, be very 

freat ; not only as an aid to the 
eginner, but in the course of time 
a good series of illustrations of 
Algae will be accessible for refer- 
ence, which will be more valua- 
ble than the best descriptions to 
the advanced student. 

In the preparation of these notes 
the editor is assisted by Mr. Francis 
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Wolle, to whose labors we are in- 
debted for a knowledge of many 
new and interesting plants, belong- 
ing to the fresh- water Algte. With 
the cooperation of such an able and 
entliusiaatie worker, they cannot 
fail to be of interest to the general 
student, and of sterling value to 
the specialist. 

We are indebted to Mr. Wolle 
for the excellent delineations of 
Aptogonium, and also for the ohser- 
vationB upon the reproductive pro- 
cess of that plant, which are the 
results of original investigation. 

I. Aptogonium BaUeyi, Ralfs. 
This is one of the filamentous des- 
mids, and one of the most beauti- 
ful. So far as known, it is only 
foaad in America. The 
illustrations which we 

f'»e, are more true to 
Etture than any we have 
seen elsewhere. ^, Fig. 6, 
represents one side of a 
filament, B the same fila- 
ment, seen with an angle 
toward the eve. Previous 
to conjugation the chlo- 
rophyll which is homo- -, 
geneous in the young ^ 
plant, separates into two 
oval portions (f); after 
some time these unite, 
their contents flow to- 
gether, and the spores de- 
velope. At first the spores 
are small, oval bodies 
25.4/* 30,48/^ in diameter, 
within the cells or joints 



of the ordinary filament. As the 
spor^ mature they enlarge, press 
tne walls around the aperture to- 
gether and the sides oi the fila- 
ment apart, until they become 
nearly three times their original 
diameter {F) . When fully ma- 
tured, the filaments separate m the 
middle, and release the spores. A 
filament from which the spores 
have escaped is represented at G. 
DD are end views of cells. This 
alga was first found by Professor 
Bailey. It is distinguished from 
others of the same genus by its 
margins, which are not crenate. 
An alga found in Silesia, Dismid- 
ium ccdatum, Kirchner, has its 
margins also entire, but it differs 





Fig. 6. 
from our Aptogonium in the 
form of the cells, which are 
quadrangular, not triangular 
in front view. 

II, Beamidium Swartzii. 
This is one of the most com- 
mon of our desmids. The ' 
cells are connected into long 
filaments, which might not 
at first be recognized as made 
up of a series of desmids. A 
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section across the length of the 
filament would show that the cells 
have a triangular shape, and if we 
look at the iilanient in any position, 
we will observe that it is twisted. 
In this condition the plant is doubt- 
less well known to most collectors ; 
but it is not so usual to find it 
fruiting. During the month of 
September we obtained some excel- 
lent specimens with well-formed 
CTgospores. The appearance of 
the fruiting plant is shown in our 
Fig. 7. Tfiiis beautiful plant can 
be easily grown in confinement, and 
its process of growth and conjuga- 
tion carefully studied without the 
necessity of visiting its native pond 
a second time. We have now some 
perfectly healthy specimens of D. 
Swartzii, which were collected last 
September. In fact, the same is 
true of most Algae, even the most 
delicate. We will give some hints 
about growing Algae in aquaria, in 
a future number oi the Journal. 
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A Method of Making Sections 

of Insects and their 

Appendages. 



* 



BY J. D. HYATT, EX OFFICIO F.R.M.8. 

In studying insect anatomy it is 
frequently necessary to make a sec- 
tion through a part of the body, 
or through some organ which con- 
sists of several pieces, in such a 
manner that the section will show 
all the parts in their normal position. 
How to make such a section 
through hard, chitinous organs, 
such as stings and ovipositors, 
suflBciently thin to allow oi exami- 
nation by transmitted light, and at 
the same time retain all the parts 
in place, was a problem that, for 
several years, defied all my at- 
tempts to solve by any process on 

♦President of the N. Y. Microscopical 
Society. 



record. After many fruitless at- 
tempts by other devices of my 
own, the following very simple 
method has provea entirely suc- 
cessful. 

The insect, or organ, is placed in 
alcohol until it is thoroughly per- 
meated by that fluid, and then 
removed to a clear, alcoholic solu- 
tion of shellac, in which it may re- 
main for a day or two. 

Fit a cylinder of soft wood into 
the well of the section-cutter; 
split this cylinder through the mid- 
dle, and cut a groove in one or 
both of the half -cylinders, suflBcient- 
ly large to admit the object with- 
out pressure ; put the two pieces 
together with plenty of thick shel- 
lac, and tie them with a thread. 
When the shellac is quite hard, 
which will be the case in a day or 
two, place the cylinder in the sec- 
tion-cutter, and after soaking the 
wood with warm water, sections 
the -g^ of an inch in thickness, 
or less, may readily be made. 

Should the shellac prove so 
opaque as to interfere with a 
proper examination, a drop of 
borax solution will immediately 
remove this diflSculty. 
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New Microscopes and Acces- 
sories. 

I. 

The latest design for a stand is 
the one which we illustrate on the 
opposite page. The stand here 
shown is made by Messrs. Sidle 
& Poalk, of Philadelphia, who 
have recently gone into the busi- 
ness of manufacturing microscopes 
and objectives. 

The cut is so clear that but few 
words of explanation are necessary. 
The aim ot the makers seems to 
have been to produce a good, cheap 
stand, which would be adapted to 
all kinds of work. For ordinary 
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purpcwes the stage is made of two 
thin circular hrase plates, the up- 

Eer one, shown in the lower leit- 
and comer of the engraving, fitted 
to turn upon the lower, so that the 
object can he rotated m 
the Held of view. The 
stage ean be centered. 
T]ie upper plate can be 
removed, and two spring 
clips attached to the 
lower one, either above 
or below, thus making 
an excellent stage for use 
with oblique light. 

The aperture in tlie 
fitage has a standard 
screw-thread, which is 
intended to receive va- 
rious accessories for illu- 
mination, when it is de- 
sired to have the mirror 
move independently of 

them; and also to aiford 

a means of mounting the 

selenite, so that it can be 

Involved without turn- 
ing the Nichol prism. 

The mirror and sub- 
stage are both attached, 
by sliding fittings, to the 
same bar, which 



them aronnd the object as a center. 
The circular piece at a right angle 
to the stage, gives perfect steadiness 
to the bar, and tne movement is 
very smooth ; this piece is gradua- 
ted to show the angular di- 
rection of the illnminating 
pencil. 

The sub-stage is adapted 
to carry the larger accesso- 
ries — polariscope, parabo- 
loid, etc., and is also pro- 
vided with a cap liaving the 
society -screw, so 
that objectives 
may be used as 
condensers. It 
has a centering 
adjustment. 

The piece of 
apparatus figured 
in the cnt, lying 




Fig. 8.— The New Acme Stand. 



immediately behind the stand, 
screws into the sub-stage, and in its 
upper part carries an admirably 
eonstmcted, adjustable diaphragm, 
quite as good as the expensive iris- 
diaphragm, of which it appears to 
be a modification. 

The body-tube measures l,"^ 
inches in diameter, and beside the 



society-screw, it is provided with 
the new screw, of IJ4 inches thread, 
for low-power lense; of extreme 
angular aperture. 

The fine-adjustment moves the 
entire body, and consists of an ad- 
justable slide at the back part of 
the arm, moved by a fine screw. 

The slides of both the quick and 
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the fine adjustments are of the pris- 
matic or dove-tail form, with broad 
bearings, to insurie rigidity. 

The horseshoe base is reversible, 
so that ffreater steadiness can be in- 
sured "mien the stand is used in the 
horizontal position. This base may 
be removed and a polished walnut 
foot substituted for it, thus con- 
verting the instrument into a con- 
venient class-microscope. 

We can speak well of the design 
and construction of the stand. 

Inclined as in the illustration, it 
measures 35 •="• in height. 

It is sold, with the accessories 
mentioned in this article, for $45.00. 

The makers of this stand have 
worked out the f oUowing series of 
objectives, which we describe in their 
own words, not having personally 
examined them. The ?4-inch of 
82 ° resolves up to No. 5 of MoUer's 
balsam plate ; the -^inch of 115 ° 
up to No. 13, and the ^inchof 
120° up to No. 14 of the same 
plate. 



The Simplest Forms of Life.* 

BY B. EYFERTH. 

[By republishing this work in 
English, the Editor believes that 
the labor will be best appreciated 
by the amateur collector. To the 
advanced student this classification 
wiU not be satisfactory, in every 
respect. However, there is no ele- 
mentary work of equal value to the 
general student in Enfflish, or in 
any other language. In carrying 
out this translation, the plan of 
arrangement in the original will 
not be closely followed. The work 
itself opens with the Algse, after 
which follow the Rhizopoda. The 
classification of the chlorophylla- 
ceous AlgSB has been given in the 
American Quarterly Microscopical 

* Translated from the German, by the Edi- 
tor. 



Joumalj and, therefore, will not be 
reprinted in this journal at present. 
The temporary omission of this part 
of the work, will be amply compen- 
sated for by the " Notes on Fresh- 
Water Algse" which will appear 
from time to time. 

Our first installment will be the 
daasification of the Rhizopoda, 
after which will follow that oi the 
Infusoria. 

Dimensions are given in milli- 
meters. — Editor.] 

Bliizopods. 

The bodies of rhizopods consist 
of a homogeneous, nucleated plas- 
ma. Dujardin called this substance 
sarcode, Max Schultze and Cobn 
have shown that it is identical witihi 
the plasma of plants. The rhizo- 
pod body has no constant form, is 
soft, and projections (pseudopodia) 
constantly stretch out from the sui^- 
face and are retracted. These pseu- 
dopodia serve for locomotion, and 
also for seizing food. In some spe- 
cies the pseudopodia are very fine, 
branched, sometimes flowing to- 
gether — anastomosing ; in others 
they are thick, finger or lip-like. 
Within the body are found many 
small particles, generally one or 
more nuclei, often witli prominent 
nucleoli ; also one or more vacuoles. 
Generally there can bo seen an 
endosarc and ectosarc. Many rhizo- 
pods surround themselves with a 
covering, which is either secreted 
from the body-mass or formed of 
foreign material. The covering has 
an opening for the extrusion oi the 
pseudopodia, which also affords an 
entrance for the particles of food. 
The naked amoebae simply envelop 
their nutriment. In eitlier case, di- 
gestion takes place by the direct con- 
tact of the food with the body-mass. 
Little is known of the reproauctive 

Erocess ; as yet only simple division 
as been observed. 
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Mo0t of the rhizopods live in the 
8ea ; these have recently been stu- 
died by M. Sehultze and E. Hackel. 
In the following classification only 



the common fresh-water forms are 
given, some of which are placed, 
by many authors, among the Infu- 
soria. 



Actinophiyina. 
Amoebina. 



Pseudopodia line, branching, somewhat changeable, 
Pseudopodia thick, very changeable 

I. Family, Actinophryina. 

The body shows a difference between the outer coat and the inner portion. The 
pseudopodia placed upon the outer coat are thin, pointed, simple or branched, some- 
times anastomosing. Movement very slow. 
Body without an outer test, 

pseudopodia radiating from the entire surface, 
pseudopodia not covering the entire surface, 
in a belt encircling the body, 
lateral, in a bunch, 
Body with an outer test, 
test free, not fixed, 

not incrusted with hard particles, 
finely sculptured, 

elongated, with terminal aperture, 
retort-shaped, with lateral aperture, 
not sculptured, structureless, membraneous, 
elongated, with lateral opening, 
spherical, 
incrusted with foreign particles, 
test provided with a long pedicle. 



Actinophrys. 

Trichodiscus. 
Plagiophrys. 



Euglypha. 
Cyphoderia. 

Trinema. 

Gromia. 

Pleurophrys. 

Clathrulina. 



1. QemiBjActinophryfi. Yhr. The 
spherical body of the animal ap- 
pears almost frothy, owing to nn- 
meroxis vacuoles ; near the surface 
a lai^ contractile vesicle appears, 
which projects outwards. The ra- 
diatingpsendopodia have an axis of 
Bome^at firmer consistence. 

A. Sol, Ehr. Parenchyma alve- 
olate, excepting a small, central, 
thick portion. Passing outwards 
the alveolse increase in size. A 
circular nucleus, with a nucleolus 
in the centre. Size as large as 
0.06 d. Common. 

A. Mchomiij Ehr. {A. Sol. Kol- 
liker, ActtnosphcBrium Eichomi% 
Hackel, Hertw., and Lesser.) Body 
spherical, vacuolated throughout, 
inner part distinctly separated 
from the outer coat. The latter 
with large, radial, vacuoles, and 
several contractile vesicles : the 
former with small, polygonal, thick- 
waUed vacuoles, and numerous nu- 
clei, size 0.04---0.4. Not uncom- 
mon in stagnant water. 



2. Gen. Trichodiseiis^ Ehr. Body 
spherical, with an equatorial zone 
of pseudopodia. 

T. Sol. Ehr. 0.055—0.111 d. 
Among water-plants, not common. 

3. Gen. Plagiophrys^ CI. and 
L. Body spherical ; pseudopodia 
streaming out from one part in a 
bunch, branched, rarely anastomos- 
ing. Nucleus simple, contractile 
vesicle not noticeable. According 
to Hertweg and Lesser, the body is 
enveloped by a thin, close, mem- 
braneous lorica ; in such case these 
forms properly belong to the suc- 
ceeding group. 

P. SpTuBTica, CI. 0.03—0.04 d. 
According to Claparede, vesicle 
present. In river-water, not com- 
mon. 

P. Cylindrical CI. Length 0.13, 
breadth }i the length. 

Pseudopodia terminal. Among 
algae, rare. 

i. Gen. Eualypha^ Duj. Shell 
ovoid or flask-shaped, formed of 
hexagonal, spirally-arranged, plates. 
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Psendopodal opening terminal. 
The plasma consists of two differ- 
ent parts — ^a posterior homogeneous 
portion with a simple nncleus, and 
an anterior, gran ulous portion ; con- 
tractile vacuoles in both. Pseudo- 
podia homogeneous, branched, not 
anastomosing. 

E. AmpuUdcea^ H. Carapace 
flask-shaiped, plates in 24 rows ; 
aperture with 12 notched teeth, 
0-07 L, 0.04— 0.05 d. 

E. Alveolata^ I^^j* Carapace 
ovoid; plates in 8 rows; aperture 
With 8 fine teeth, 0.08—0.11, half 
as broad. Not rare. 

E. Glohosay Carter. Shell spher- 
ical, with small, neck-like carved 
appendage. Plates often separated 
by bands. 

5. Gen. . Cj/phoderia, Schlum. 
Carapace elongated, retort-shaped, 
the neck-like extension obliquely 
cut off by the oval, pseudopodal 
aperture ; very finely marked with 
regular six-cornered projections.. 

The plasma consists of two simi- 
lar parte, the anterior contains nu- 
merous contractile vesicles, the pos- 
terior a nucleus. Pseudopodia nu- 
merous, homogeneous, branched, 
not anastomosing, C, Ma/rgaritdcea, 
Sch. {Lagynis balHca, Schultze, 
Euglyjpiha margaritacea^ Wallich.) 
L. 0.125 — 0.2. In ditches, especially 
ill peaty soil. 

6. Gen. Trinema^ Duj. {Difflugia^ 
Ehr.) Carapace elongated, egg- 
shaped, turgid behind, structure- 

II. FAMILY 



lees, hard. Aperture latei*al, oblique 
to the axis, with borders bent in- 
wards. The plasma consists of 
two unlike parte ; the posterior is 
homogeneous and contains the nu- 
cleus with a nucleolus, the anterior 
is granulated. There are three con- 
tractile vacuoles,about one-third the 
length from the anterior end. Pseu- 
dopodia pointed, filamentous, not 
anastomosing. 

T. dcvnus^ Duj. {Diffl/ugia en- 
chiles, Ehr.) 0.031, half as broad. In 
fresh and old turfy water, not rare. 

7. Gen. Crromia, Duj. Carapace 
spherical, soft, membraneous, yel- 
lowish-brown, with a small, round 
opening. Pseudopodia long, fila- 
mentous, branched, anastomosing. 

G. Jhcviatilis, D^j* Crr* up to 
0.25 d. In stagnant water, with 
plante, sometimes abundant. 

8. Gen. Pleurophrys^ CI. and L. 
Carapace irregularlv oval, formed 
by the union of siliceous particles, 
brownish. Pseudopodia very fine, 
branched, anastomosing, carrying 
granules. 

P, sphcerica, CI. and L. 1. 0.02-O.L 
9. Gen. ClathrvUna, Cien. Carapa- 
ce spherical, fenestrated, on a stalk.; 
colorless, later brown. Plasma 
with numerous contractile vesicles, 
and central nucleus with nucleolus. 
Pseudopodia numerous, branched 
and anastoinosing,carrying granules. 
C. elegans, Cien. Test, 0.06 d, 
Stalk, 1 — 2 1. In ditches, among 
algae, not common. 

AMCEBINA. 



Pseudopodia large, blunt, lip or finger-like ; plasma with nucleus and contractile 
vesicle. 
Body without carapace, 

pseudopodia not spread out or leaf-like, 
circular, blunt, Amoeba, 

part broad, part whip-like, Podostoma. 

pseudopodia spread out leaf -like at the end, Petalopus. 

Body with carapace, 

carapace a product of secretion, 
flexible, Pseudochlamys. 

not flexible, Arcella. 

carapace incrusted with foreign bodies, 
without tubular prolongations, Difflugia. 

with tubular prolongations (thorns), Echinopyxsis. 
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EDITORIAL. 



Special Notice. 

Subscribers will please remember 
that their subscriptions are due in 
advance. By remitting on receipt 
of this number they will greatly 
oblige the publisher, and save him 
the time and labor required in 
making out a large number of bills. 
The receipt of the journal, here- 
after, wiU be an acknowledgement 
of payment received. Those who 
are willing to assist in extending 
the circulation of the Monthly, can 
readily do so by referring to it in 
their correspondence, stating that 
they have received this number. 





Aims and Prospects. 

Entering once more upon a field 
which is already strewn with tlie 
wrecks of so many enterprises in 
the line of scientific journalism, it 
seems proper that we should say a 
few words about the character of 
our publication, and its prospects. 
There has long been a recognized 
demand for a good, authoritative 
periodical, devoted to the micros- 
cope and its practical applications. 
Popular in its form and aims, yet 
sumciently technical to be valuable 
to the serious student. It is such a 

Sumal that we propose to issue. 
ow well we shall succeed in meet- 
ing the wants of our readers, remains 
to be seen. A number of susbcribers 
have already requested articles on 
certain subjects, and we intend to 
furnish them as soon as practicable. 
We are always ready to receive 
requests and suggestions of this na- 
ture from correspondents, and will 
give them early attention ; if readers 
will express their desires, they will 
greatly assist us in selecting articles 
to meet their wants. 
We wish to impress the fact. 



upon the minds of our subscribers, 
that the columns of this journal are 
freely open to them for the dis- 
cussion of subjects of general inter- 
est. Only well-tempered and 
courteous criticism wiU be allowed, 
but any side of any subject will be 
fairly presented. The correspon- 
dence column, and the " Questions 
and Answers " will offer every fa- 
cility for discussion, criticism, and 
giving and imparting information. 
We cordially invite subscribers to 
make free use of the facilities thus 
offered. 

Concerning original articles for 
the body of the journal, they need 
not be long or exceedingly scien- 
tific. In truth, our paper is not 
large enough to admit lengthy ar- 
ticles, such as were published in the 
Quarterly, It is far better adapted 
to popular articles, embodying the 
results of observations by amateur 
workers, descriptions of minute 
forms of life, hints designed to assist 
young students, accounts of the 
habits and peculiarities of the micro- 
scopic animals and plants found in 
various places, and to contributions 
that possess a general interest, or are 
valuable as records of discoveries. 
With these suggestions in mind, no 
one need hesitate to contribute what- 
ever seems to be of value ; and no 
isolated fact concerning the minute 
inhabitants of the world revealed 
by the microscope, can fail to in- 
terest the student of natural science. 
In carrying out this scheme, the 
journal does not lose its value as a 
scientific periodical. Apart from 
its influence in fostering the study 
of microscopy among amateurs, the 
student of special branches will 
find much to interest him in the 
articles on classification, on fresh- 
water Algse, and in the translated 
articles which will appear from 
time to time ; and also in the edi- 
torial " Review." To the physician 
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and medical student who would 
use the microscope intelligently, 
it will be an invaluable aid. 

In this connection we may refer 
to the very valuable articles which 
were announced in our prospectus, 
88 forthcoming. Some of them 
will not appear immediately, but 
the promises we have made will be 
fultilled to the letter, and as early as 
practicable. 

This editorial is already so long 
that we can merely touch upon our 
prospects. We will only add, that 
the outlook is exceedingly en- 
couraging. The encouragement we 
have received, before the issue of 
our first number, has exceeded our 
expectations. If a corresponding 
readiness to support the Journal 
is shown by those who receive this 
number, the first year of its exis- 
tence will prove successful beyond 
all anticipation. We have rea- 
son /to congratulate ourselves for 
the hearty reception which the 
Prospectus has received ; and for 
the very substantial evidence of con- 
fidence in our representations and 
management. 

It is our intention to increase the 
size of the Journal, and to render 
it more valuable and attractive in 
every way, so soon as the subscrip- 
tion-list is large enough to justify 
the additional expense that would 
be thus incurred. In this way, we 
hope to establish a periodical that 
will more fully represent the status 
and progress of microscopical in- 
vestigation in America. 

In conclusion ; the Journal is 
designed to further the interests of 
microscopy in all branches of 
science ; it favors every advance in 
knowledge, every improvement in 
objectives and the methods of 
using them ; supports everything 
within its sphere that is good, con- 
demns what is not gooa, opposes 
humbug and pseudo-science, and 



strongly advocates the adoption of 
a micrometfic unit, based on the 
French metric system. 



-o- 



Review. 

The August number of the 
Journal of the Royal Microscopi- 
cal Society contains several import- 
ant articles ; two are by H. J. Car- 
ter, F. R. S., the first describing a 
" New Species of Excavating 
Sponge, Alectona MiUari : and a 
New Species of Rhaphidotlieca^ 
R. affinis ; " the second is " On a 
New Genus of Foraminifera, Aph- 
rosina infor7ni^% and Spiculation 
of an Unknown Sponge." A verjr 
able paper by Professor Balbiam, 
entitled " Observations on Notorrir 
mata Wernechi% and its Parasitism 
in the Tubes of Vaucheria^^ is 
translated from the AnnaZes dea 
Sciences NatureUes, The paper 
opens with an historical summary, 
from which we learn, that as early 
as 1803 Yaucher observed peculiar 
swellings upon Vaucheria^ caused, 
as he supposed, by the insect 
named by MiUler Cyclops lupvla^ 
which he considered were similar 
to the galls of the higher plants. 
Several writers of later date ob- 
served the same excrescences, but 
Ehrenberg was the first to deter- 
mine the nature of the animal 
which had its origin within them. 
He named it ^otommata Wer- 
necJcii; beyond this specific deter- 
mination of the animal, we have 
heretofore known very little about 
it. As this curious rotifer may be 
looked for by some readers of the 
Journal, we quote from the article 
as follows : " On examining the 
tubes of the Vaucheria ( F. terre^- 
tris\ I distinguished on the greater 
number two kinds of laterally 

1)laced excrescences : — ^the one easi- 
y recognizable as the organs of 
reproduction, from their character- 
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istic form ; the other much larger, 
generally clubHshaped, representing 
a kind of pocket, or elongated cap- 
sule, nearly at right angles to the 
principal filament, and naving the 
same green color. 

I opened one of these, and saw 
the parasite gradually disengage 
itself from the green matter. It 
was a blackish and extremely soft 
body, continually contracting and 
modifying its shape." 

The parasitic cysts, in which the 
animal developes, are only the per- 
sistent branches which bore the 
reproductive organs, greatly in- 
creased in size. The animal lays 
its eg^ within the capsule and 
then dies ; the eggs hatch in ten 
or fifteen days, when the young 
rotifers make their exit into the 
surrounding water, through open- 
^B in the walls of tfie plant. 
Tney soon return to the plant 
through openings, just as they left 
it, deposit their eggs, and die. iT. 
parasitica and iv. Pet/romyzcyii are 
two other species of this genus, 
which are said to inhabit the 
spheres of VoVvox globator, 

A recent contribution of Professor 
Elarl Mobius, bids fair to keep alive 
the discussion about the animal ori- 
gin of Eozoon Ccmadense^ for a con- 
siderable time to come. The paper 
IB abstracted and extensively illus- 
trated, in two numbers of Nature, 
We cannot do justice to the views 
of Professor Mobius by any ab- 
stract in the short space at ouV dis- 
posal; but we may say, that he 
aas evidently devoted much time 
and labor to the study of the struc- 
ture known as Eozoon^ and he has 
i^hed the conclusion that the 
Eozoon structure is not of animal 
oririn. Both Dr.W. B. Carpenter 
and Principal Dawson have criti- 
cised the work of Professor Mo- 
bius, and none of his statements 
seem to have altered the opinions 



of those able investigators. The 
subject cannot be properly studied 
without very careful preparation, 
and intimate acquaintance with 
foraminiferal structure. For this 
reason, we consider that the most 
competent authorities on this sub- 
ject are Dr. Carpenter and Princi- 
pal Dawson, and we still hold to 
the belief in the animal origin of 
Eozoon. 

We must add, however, that we 
have long wished for a good view 
of the structure that Dr. Carpenter 
has described, but have not seen it 
on any slide we have examined. 

A lull and complete memoir on 
the subject of Eozoon^ is in course 
of preparation by Dr. Carpenter 
and Prof. Dawson. 

We are obliged to leave untouched 
many interesting subjects in the 
" Review " this month, owing to the 
space required for other matter. 



-0- 



Catalogue of the DiatomaceaB. 

The very valuable " Catalogue of 
the Diatomaceae," by Frederick 
Habirshaw, of New York, has been 
revised, enlarged and brought up 
to date by the author, in the expec- 
tation that it would be publisned 
by Dr. J. Pelletan, editor of the 
late Journal de Mia^ographiey 
Paris, France. After extensively 
advertising the book in his journal, 
and soliciting subscriptions for it, 
both Dr. Pelletan and his journal 
have mysteriously disappeared. In 
concluding his ''Review" in the 
June number of the Journal de 
Micrographie^ the learned Doctor 
says larewell in a few graceful 
sentences, telling his readers that 
he intends to take a "vacation" 
during the months of July and 
August, and that he would not 
issue his journal again until Sep- 
tember or October ; at which time, 
we doubt not, he expected to 
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recuperate his mental and physical 
vigor. 

We have undertaken to publish 
the " Catalogue of the Diatomacese" 
as a subscription book, to be issued 
in four parts, at one dollar and a 
quarter each, and an advertisement 
of the work will be found elsewhere 
in this Journal. 

We call attention to the publi- 
cation in this place, because we be- 
lieve it is of sufficient scientific 
value to justify an extended editor- 
ial notice ; and also because we 
wish to say that it is our intention 
to make it, in everjr^espect, a work 
which shall be worthy of a place in 
the finest library. 

As the book will not be com- 
menced until a sufficient number of 
subscriptions is secured to insure the 
completion of the work, those who 
intend to secure copies will do well 
to subscribe immeoiately. 

Each part must be paid for as it 
is issued, but no payments in ad- 
vance are desired. 



CORRESPONDENCE. 



On Central Light. 

To THE Editor :— The following lit- 
tle " wrinkle " has, no doubt, occurred to 
many of your readers, but as I have never 
seen it mentioned in any article on the 
microscope, I thought it might be new 
and useful to some. 

As I continually have occasion to care- 
fully test the performance of various ob- 
jectives, I find it of importance, in secur- 
ing the best definition, to have the light 
as nearly central, or coincident with the 
optic axis of the microscope, as possible. 
To efifect this, having placed the object 
on the stage, and focussed, I remove the 
eye-piece, and placing the eye centrically 
at the end of the tube, observe the image 
of the diaphragm and mirror, projected at 
the back of the objective. This should 
appear as a disc of light in the centre of 
tne latter. If the spot of light is not 
circular in outline, or does not appear 
central with the lenses of the objective, 



adjust the mirror or diaphragm, or both, 
until it is so. The aperture of the dia- 
phragm may be perfectly central, and yet 
the light which strikes the object be re- 
ceived through only a part of the open- 
ing, from one side of the mirror, thus 
giving oblique illumination, and more or 
less imperfect definition, although often a 
better resolution of close lines. 

This adjustment of the light is so 
easily and so quickly effected and, with 
good lenses, gives such uniformly good 
results, that I find it of great advantage. 

Edward Pennock. 

Philadelphia, Dec. 6th, i8yg. 

[The full benefits of strictly central 
light are seldom reaped by microscopists, 
and this note of Mr. Pennock has certain 
practical bearings which many of our read- 
ers would do well to observe. Our corres- 
pondent has found, by experience in test- 
ing objectives, that strictly central light is 
better for definition, than the light which 
comes from the mirror carelessly adjusted 
Such evidence commends itself to the 
reader's attention. In a future numbei 
we shall discuss the subject of illumina- 
tion quite thoroughly, and explain why 
certain results are obtained by particulai 
methods. What we wish to urge now, is 
the value of a good diaphragm. By far 
the greater part of microscopical observa- 
tion is carried on by what is called central 
light, but what in truth, is not central. 
In the course of our own observations 
we almost never work without the small- 
est diaphragm-hole in use, and it is a 
source of wonder to us that so many 
really excellent observers seem to be ab- 
solutely ignorant of the advantages of a 
diaphragm. Hardly one man in a dozen 
appreciates its value, and yet, we might 
almost say that we could tell at a glance, 
whether a familiar object is shown with 
or vdthout a diaphragm. A suitably- 
arranged diaphragm will be of more value 
to the student, than a dozen of the more 
elaborate traps sold to aid microscopists 
in their work. — Ed.] 



A Note From Mr. ToIIes. 

[We have received the following note 
from Mr. ToUes, which we publish at his 
request. — Ed.] 

Boston, Dec. 23, 1879. 
R. Hitchcock, Esq. ; 

Dear Sir — I have your letter of 22c 
instant. 

All I wish at your hands is the state- 
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ment that I disavow the use of the expres- 
sion "+i8o°" (as likewise " i8o*+") as 
applied to objective angle of aperture, and 
deny ever having written or printed the 
same in either form, otherwise than to 
point out the error of its use. 
Yours respectfully, 

Rob't B. Tolles. 



NOTES. 



— No account of the meeting of the 
American Society of Microscopists, at 
Buffalo, has yet appeared, and the synop- 
sis which we intend to give is crowded 
out of this issue. The presidential ad- 
dress, by Dr. Ward, was very interesting ; 
and we will publish abstracts from it in 
our next number. 

— The expert evidence which has been 
offered during the course of the trial of 
Mr. Hayden, at New Haven, for murder, 
possesses some features of interest to 
microscopists. After the mass of evi- 
dence, which has been given by the scien- 
tific gentlemen on both sides, it will be 
strange if any jury of ordinary intelligence 
can decide what is right or wrong. Really, 
there is much confusion where there 
should be none at all ; whether the micros- 
copist is or is not able to positively iden- 
tify human blood, or any other kind of 
blood, is not a matter of opinion, but of 
fact and experience ; and there should be 
no dilly-dally about it. In our next issue 
we will review the evidence, and show 
how easily a man can make assertions 
under oath, which, after more thorough 
study, he would discover to be unfounded. 

— In preparing diatoms in sziu., Mr. 
Paul Petit proceeds as follows : In order 
to destroy the cellulose, the diatoms are 
placed in strong nitric acid for twelve 
hours; they are then washed,dried,and slow- 
ly burned on the cover-glass. To mount 
them, oil of lavender is dropped upon the 
cover-glass, which is then inverted upon 
a drop of balsam on the slide, and the 
slide is warmed in the usual manner. Oil 
of lavender is the only medium which Mr. 
Petit has found, that will thoroughly dis- 
place the air in such valves as those of 
Melosira numularia and certain others. 
It is a eood plan to mount some frustules 
cleaned in the ordinary way, along with 
those in situ, 

— Endamceba Blatta, Prof. Leidy de- 
scribes this organism as follows : 



" Endamceba. 

General character and habit of Amoeba; 
composed of colorless, homogeneous, 
granular protoplasm, in the ordinary nor- 
mal active condition without distinction 
of ectosarc and endosarc ; with a distinct 
nucleated nucleus, but ordinarily with 
neither contractile vesicle nor vacuoles. 

Endamceba blatt.^. 

Eine art Proteus. Seibold : Beitr. 
z. Naturges. d. wirb. Thiere, 1839. 
fide Stein. 
Amobenform, Stein : Organismus d. 

Infusionsthiere, 1867, II, 345. 
Amoeba Blatta. Biitschli: Zeits. f. 
wis. Zoologie, 1878, xxx. 273, Taf. 
XV., Fig. 26. 
Initial form globular passing into spher- 
oidal, oval, or variously lobate forms, 
mostly clavate and moving with the broad- 
er pole in advance. Protoplasm finely 
granular, and when in motion more or less 
distinctly striate. Nucleus spherical, 
granular, with a large nucleolus. Distinct 
food particles commonly few or none. 
Size of globular forms 0.054""" to 0.075™°» 
in diameter ; elongated forms 0.075"'™ by 
0.06"*™ to 0.15™™ by 0.09™™ Parasitic in 
the large intestine of Blatta orientalis. 
The Endatnoeba blattcB affords a good 
example of a primitive, active nucleated 
organic corpuscle^ or a so-called organic 
cell without a cell wall. In the encysted 
condition it would be a complete nucleated 
organic cell. Endamceba may be recom- 
mended as a convenient illustration of 
a primitive form of the organic cell on ac- 
count of its comparatively ready access." 
This amoeboid has been described by 
Prof. Biitschli under the name of Amoeba 
Blatttty but as it has no contractile vesicle 
nor any differentiation of endosarc and 
ectosarc, it is not an Amoeba; and it is un- 
like Protamoebay for it has nucleus. 

— A bunch of Sphagnum, which Prof. 
Leidy recently (June, 1879,) examined, 
contained no less than forty species of 
Rhizopods belonging to the genera Difflu- 
gia, Nebeltty Arcellay Heleoperay Quad- 
rula, Centropyxis, Hyalosphenia, Eu- 
glypha, Assulina, Sphenoderia, Cyphod- 
eria, Trinema, Placocistay Pseudodifflu- 
giay Clathrulina, HyalolampCy Acantho- 
cystis, Amphizonella and Amoeba. The 
list is g^ven in full in the Proceedings of 
the Academy of Natural Sciences of 
Philadelphia, We mention the various 
genera for the benefit of those readers who 
may be interested in studying Rhizopods. 
With the Rhizopods were associated 
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numerous desmids, diatoms and other 
organisms. Sphagnum is the generic 
name of a kind of moss which grows in 
bogs — it is often called bog-moss. The 
moss which Prof. Leidy examined was 
found in a cedar swamp in New Jersey. 
We need hardly add that it would be well 
for collectors to take home bunches of 
moss which they find in marshy places, as 
it is quite likely to furnish, not only such 
organisms as Prof. Leidy describes, but 
also* the most beautiful and delicate 
rotifers. 

— A circular to the members of the 
American Postal Microscopical Club has 
been issued by the Managers, requesting 
immediate renewals of membership, in or- 
der that the circuits may be arranged and 
boxes put in circulation. No new circuits 
will be established, but applications for 
membership will be "entertained to the 
extent of filling vacancies." Such appli- 
cations should be sent to the managers 
at Troy, N. Y. The officers for the en- 
suing year are the following : President, 
Rev. Samuel Lockwood ; Secretary, Rev. 
A. B. Hervey; Ass't Secretary and Treas- 
urer, Joseph McKay ; Managers, R. H. 
Ward, M. D., and C. M. Vorce, Esq. We 
would urge the members to reply to the 
circular immediately, for by doing so they 
will hasten the time of starting the boxes 
on their circuits. 

— In the Third Annual Report of the 
Department of Public Works, of Chicago, 
a few pages are devoted to some remarks 
of Mr. B. W. Thomas, who has subjected 
the water of that city to microscopical ex- 
amination. A full-page lithograph plate 
accompanies the article, and shows the 
more common forms of plant and animal 
life that are found in the Chicago water. 

The remarks of Mr. Thomas can hardly 
possess more than a local interest ; there- 
lore, we cannot give space to a lengthy 
notice of his work. It is unfortunate that 
the specific names of the inhabitants of 
the water were not carefully determined, 
and g^ven in the report, for its intrinsic 
value would have been thus greatly en- 
hanced. 



QUESTIONS AND ANSWERS. 

[This column is freely open to all who desire in- 
formation upon any subject connected with micros- 
copy. It b hoped that the readers will reply promptly 
to the questions which are asked.] 

I. Can any reader inform me, what is 
the highest magnifying power that has 
been obtained by a microscope } 



This is a question that was asked in 
the Quarterly and I have waited patiently 
for some one to reply, but have not re- 
ceived any satisfactory answer yet. 

W. M. 

New York. 

2. I would like to be informed, why 
objectives made for the resolution of test- 
objects are more under-corrected than 
those intended for ordinary Work ? 

J. W. 

New York, Dec. 15, 1879. 



MICROSCOPICAL SOCIETIES 



CAMDEN, N. J. 

One of the most active of our Societies 
appears to be the Microscopical Society of 
Camden, N. J., of which Mr. A. P. Brown 
is the President. This Society has a room 
of its own, which the members have fitted 
up with a neat floor of narrow boards, 
finished in oil, suitable furniture, a hand- 
some case containing an herbarium, in 
which almost all the plants of New Jersey 
are represented, and another case of the 
minerals of New Jersey and the adjacent 
States. Among the interesting objects 
exhibited at a recent meeting may be 
mentioned, living Stentors and a mounted 
Melicerta by A. P. Brown ; a handsome 
preparation of the foot of a garden spider 
by A. W. Vail, showing the beautiful 
" combs" by which the insect manages its 
web, was shown by the Secretary Mr. J. 
L. De LaCour ; the circulation in a sala- 
mander by Dr. Geo. P. Fortiner. The 
Society seems to be in a very prosperous 
condition. 

NEW YORK. 

We have a very full report of the pro- 
ceedings of this Society, furnished by the 
Recording Secretary, dating from the 
meeting of September 5th, but it was re- 
ceived too late to be published entire. 
We extract the more interesting parts as 
follows : 

Sept. 5th. Mr. Hitchcock read a short 
paper, on the conjugation of the Zygne- 
maceae, which was illustrated by black- 
board drawings. Mr. Van Brunt then 
discussed some facts relating to the 
subject, which he had also observed in 
these plants; and both gentlemen after- 
wards showed some of the specimens, as 
found in different stages of their exis- 
tence. President Hyatt stated that he 
and the Recording Secretary, Mr. Shultz, 
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attended the Buffalo meeting of the 
"American Society of Microscopists " 
and enjoyed a very pleasant time, both in 
hearing the; interesting papers and dis- 
cussions, and witnessing a tine exhibition 
of instruments and objects, in which he 
and the Secretary participated. 

Mr. Hitchcock proposed a scheme 
which he thought would, if adopted by 
the Society, add greatly to the interest and 
value of the meetings. His remarks may 
be summed up as follows : In order to 
secure some interesting objects for exhi- 
bition at every meeting, he proposed that 
a number of the most active members 
should agree to collect specimens of living 
plants or animals for each meeting. These 
members should be divided into compa- 
nies of two for each collection, and he had 
prepared a short list of members arranged 
according to the plan proposed. During 
inclement weather, it is expected that the 
gentlemen appointed will furnish mounted 
objects, or material or apparatus of interest 
in place of living forms. In addition to 
this, it was proposed that there should be 
a popular address delivered every two 
months, upon the evenings of the regular 
conversational meetings. Invitations should 
be issued to ladies and gentlemen who 
are known to be interested in scientific 
studies. A scheme for table-work was 
also brought forward, which was intended 
to afford practical instruction in methods 
of preparing, mounting and studying speci- 
mens. 

October 3rd, 1879. M. Hyatt exhibited 
a section of the silicious coat of Equisetum 
hymnaUy or common scouring rush, by 
polarized light — a gorgeous object. He 
announced that he prepared it by first 
scraping off the matter which adheres to 
the inner surface of the cuticle, then 
bleached it by steeping it in Labarraque 
solution, afterwaras washing in alcohol 
and mounting in balsam. Mr. Wall 
showed his method of mounting opaque 
objects in wax, by cutting thin sheets of 
black wax into circles, placing a disc upon 
the slide, fixing a brass curtain-ring in the 
wax by the application of heat, and cover- 
ing the cell tnus made by thin glass, after 
which he finished it in the usual man- 
ner. 

Public conversazione held Oct. 17th, 
1879. This was the first of the meetings 
provided for by a recent resolution. 

A popular address was delivered by Mr. 
J. D. Hyatt, the President. He was in- 
troduced by Mr. Braman, who made a few 
very happy remarks upon the history and 
condition of the Society. The subject of 



Mr. Hyatt's address was " The Mechanism 
of Insect-Stings" which he illustrated by 
blackboard sketches,and greatly magnified, 
colored drawings on paper. He fully ex- 
plained to the audience the elaborate 
compound levers and muscles, by which 
great rapidity and much power was dis- 
played by the Bee in thrusting its stings 
into the flesh. 

This address was attentively listened 
to by a very intelligent audience of about 
200 ladies and gentlemen, who, at* the 
conclusion were shown into the smaller 
meeting-room, where twenty-nine micros- 
copes with attractive objects, were exhi- 
bited. 

ILLINOIS STATE. 

The Illinois State Microscopical Society 
recently held its semi-annual meeting, at 
which Mr. Colgrove delivered an address 
on "Recent Microscopical Work." He 
stated that while no discoveries of special 
interest had been made in microscopy, 
during the past six months, the micro- 
scope had contributed materially to the 
sum of human knowledge, during this 
period. He reviewed the subject briefly, 
stating that the discussion of the question 
of aperture had ceased ; the advocates of 
low angles, with the exception of Mr. 
Wenham, have apparently abandoned the 
field while makers are now producing ob- 
jectives of high angular aperture; and 
we find that those best qualified to judge, 
generally recommend the immersion ob- 
jective, used with a fluid whose refractive 
index is the same, or nearly the same, 
as that of crown glass. 

In this matter we do not fully agree 
with Mr. Colgrove. The discussion is 
not dead, but sleepeth. 

Continuing his remarks, the speaker 
said that Prof. W. Fleming has recently 
published a detailed account of his exten- 
sive researches on the structure of nuclei, 
and their behavior during the process of 
cell division, according to which the 
nucleus consists of : 

1. An investing membrane. 

2. An intra-nuclear net-work, consist- 
ing of an extensive system of ramified 
filaments, exhibiting at intervals, thicken- 
ings or pseudo-nucleoli. 

3. The true nucleoli. 

4. A pale ground-substance filling up 
the remaining space, and devoid of visible 
structure in the living state, but assuming 
a granular, fibrillar appearance by the 
action of reagents. 

The subject was afterward taken up by 
the medical gentlemen present, and dis- 
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cussed at considerable length. Dr. Cur- 
tis stated that since the appearance of 
Klein's Atlas, he had devoted some time 
to the investigation of these statements ; 
that, with high powers, and the object just 
out of focus, he had seen an appearance 
something like that illustrated by Klein, 
and described by Fleming as an *' intra- 
nuclear net-work." When the corpuscle 
is in true focus its surface presents a 
granular appearance, of a somewhat regu- 
lar pattern, like the surface of a rasp- 
berry. 

Tne meeting closed with an exhibition 
of interesting objects. 

GRIFFITH CLUB, MICH. 

The Griffith Club of Microscopy, of 
Detroit, Mich., is a new organization 
which we are glad to hear from. We 
have a report of a paper read at its second 
monthly meeting by Mr. J. C. Holmes. 
The paper was on "The Progress and 
Uses of the Microscope", and is not 
readily summed up. 

Mr. Holmes' paper was listened to with 
the closest attention and was highly com- 
mended by his associates. At its close 
Prof. E. W. Wetmore, President of the 
Club, presented the following formula for 
determining the magnifying power of a 
microscope : 

1. Divide ten inches by the nominal 
focal length of the objective ; this will 
give the magnifying power of the glass. 

2. Divide ten inches by the linear dis- 
tance between the centers of the field- 
glass and the eye-glass of the eye-piece. 

3. Multiply these quotients together and 
you will get a close approximation to the 
working power of the combination, when 
used with the standard length (ten inches) 
of tube. 

To put the above in mathematical form, 
let F O equal the nominal power of the 
object-glass : let F I equal the distance be- 
tween the lenses of the eye-piece; then 100 
divided by F O multiplied by F I, equals 
the magnifying power of the instrument. 
For an instrument with a longer tube, 
substitute the length of the tube for the 
first ten inches in the formula. 

After the announcement that Dr. 
Main, of Jackson, Mich., would, at the 
next meeting of the Club, read a paper on 
his specialty, '* Section Cutting," the for- 
mal session ended. 

SAN FRANCISCO. 

We are obliged to omit from this issue 
a report of the San Francisco Society. 



Reviews of Books. 

The Microscopist, — A Manual of Micros- 
copy and Compendium of the Micros- 
copic Sciences, Micro-%Iineralogy, 
Micro-Chemistry, Biology, Histology, 
and Pathological Histology. By J. H. 
Wythe. A. M., M. D. Third edition, 
with 205 illustrations. Philadelphia: 
Lindsay and Blakiston. (8vo. Price, 
$4.50.) 

This is a book of 250 pages, printed on 
good paper with clear type, and replete 
with excellent illustrations. It is so well 
known to microscopists, however, that we 
need not enter into a detailed review of 
its contents. There are some portions 
that should be rewritten to bring them up 
to date, particularly those which relate to 
the capabilities of modem objectives ; but 
in speaking of this we may also add that 
there is not one single published work, 
treating of the microscope, which em- 
bodies the results oF recent investigations 
upon the theory of the microscope, the 
proper methods of illumination, and va- 
rious other subjects of theoretical and 
practical importance. Most of the illus- 
trations are printed in one or more colors, 
on full-page plates, thus greatly adding 
to the good appearance of the book. 

The field covered is a large one, em- 
bracing all the subjects mentioned in the 
title, and many others. The work con- 
tains much that is not usually found in 
books of a similar character e, g.y the 
micro-chemical tests, and some tables 
giving the classification of certain animals 
and plants. 

We believe it is a valuable work for the 
general student. 
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Exchanges. 

[Exchanges are inserted in this column without 
charge.] 

Polyzoa, Pajates of Mollusca, Foraminifera, Sponge 
and Holothurian-Spicules, Synapta-Anchors, Cnirod- 
ota>Wheels, Echinus-Spines, Minute Sea Shells, in ex- 
change for Polyzoa, Foraminifera, Histological and 
Pathological preparations, etc. Also, a quantity of 
Sea Shells in exchange for Land and Fresh-Water 
Shells. 

F. M. HAMLIN. M. D., 

Auburn, N. Y. 



J.^ J. B. Hatfield. Arsenal Avenue, Indianapolis, 
Indiana, will exchange Bleached Plant-Sections for 
good Diatomaceous material. List furnished on ap- 
plication. 



For fine specimens of Tingis hyalina^ send a 
stamped envelope to 

ALLEN Y. MOORE, 

186 Dodge St., Cleveland, Ohio. 
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fallacious appearances among 
the Fresh-water AlgaB. 

III. Fresh-water Algse are often 
the subjects of peculiar transforma- 
tions in their life-history, both 
More and after they have attained 
maturity. A knowledge of a few 
of these may help the novice to 
bridge over some of the diflSculties 
he meets with in his studies. There 



are several very T^xmddti plants 
found about the outlets of springs, 
in trenches and small ponds, belong- 
ing to the ffenus Conferva^ Link., 
including also forms which Thuret 
needlessly separated as Microspora^ 
in consideration of the greater 
abundance of microspores found in 
the cells of the filaments. There 
is a number of species belonging 
to this genus ; they differ in the 




Fig. 9. 



:hickness of the filaments and the 
proportionate length of the cells. 
L shall notice the fallacies incident 
:o four of them. 

In Fig. P, A represents the nor- 
nal condition of Conferva floccosa^ 
Ag. Diameter of filaments measures 



.0005"-.0006"(12.7/M5.2/^; length 
of articulations 1 — 2 diameters. 
Fruiting cells {F) are often swollen 
in the middle. The microspores 
may be occasionally seen escaping 
through an aperture in the side of 
a cell. The more singular trans- 
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formation occurs in sterile plants ; 
the granular chlorophyll becomes 
homogeneous, separates from adjoin- 
ing cells, and forms subnspherical 
masses, as B C ; at the same time 
the firm outer structure of the 
cells, or filaments, changes to a soft, 
colorless, gelatinous sheath, and 
then gradually widens to an appear- 
ance resembling D ; the sub-spher- 
ical, green celk divide ; thus we 
have, instead of the representation 
of Conferva^ a typical Mormospora, 
Mr. Cienkowski, of St. Petersburg, 
observed a similar transformation 
in species of TJlothrix^ and infers 
that aU plants hitherto classified 
under Morrnoapora^ are doubtful 
species. We have a number of 
plants which possess or assume the 

f^neric character of this genus, 
hey are filamentous, and composed 
of a series of cells surrounded by a 
wide, gelatinous sheath, similar to 
the sheath which encloses the 
filaments of Hyalotheca^ of Didy- 
moprim/m^ and of young forms of 
Bamlmsina. These are certainly- 
distinct forms. Hormiscia mom- 
liformis^ Ktz., has a similar, though 
closer sheath, but may be looked 
upoD with doubt. During the past 
summer I found a plant of like 
structure, purplish color, but much 
thinner; it suggested the name 
Horrriospor a purpurea; another one 
received from JProf. Hobby, of 
Iowa, I have temporarily named 
H(yrmo%poTa Hobbyt. These three 
have a uniform character through- 
out, and yet are so like the forms 
of Conferva and JJlothrix approach- 
ing decay that their specific identity 
may be questioned. 

The study of living specimens of 
these forms is recommended as 
profitable work. 

To return to the figures, G re- 
presents Corvferva fugacissima^ 
Koth., and is put in merely for an 
illustration of variety; jH' is a 



fertile filament of Microsp 
gams^ Thuret ; /is the sai 
transition state ; e/is more a( 
and JE^ still older and so al 
distinct it could not be rec 
If taken away from less d( 
forms, it might pass for 
form of Ulomrix ; Z is C 
ahreviata^ Rabh., in its u^ 
dition ; M the same in a 
and new form ; the cj 
has become more gelatin^ 
wider, the cell contents 
finely granular, and covei 
a very thin, scarely pei 
envelope. At one end 
filament, these cells are rep 
divided ; N shows them d: 
second time. The plant 
stage of its life also r( 
Hormospora and would 
good species. Passing th 
stage 01 dissolution, the c( 
tinue to divide and redivid 
habits cling to them even i 
end. O represents Confers 
talis, Rabh., and P a form 
from it, which would make 
species of GlceotUa, Ktz. 

To identify fresh-water 
repeated examinations sho 
be considered needless. 

F. ^ 
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Preparation of Banv 
Picro-carmine. 

BY S. H. GAGE. 

The preparation of this e 
staining agent is somewhat < 
owing to the fact that the ri 
portions of its ingredients 
precise operations for its 
lacture have not been defin 
termined. 

Ranviei^'s directions are, 
an ammoniacal solution of 
to a saturated solution of pic 
until saturation. Four-fifthi 
mixture is then evaporate< 
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oven, allowed to cool, then well fil- 
tered and the filtrate evaporated 
to dryness. When wanted for use 
thedry powder is dissolved in water, 
in the proportion of one part by 
weight of picro-carmine, to one 
hundred parts by weight of water. 

It is very diflScult to decide when 
the mixture of carmine and picric 
acid solutions becomes saturated, 
and the simple watery solution soon 
becomes mouldy. 

Some experiments were made in 
the anatomical laboratory of the 
Cornell University to determine 
definitely, if possible, the process of 
making a solution that would keep 
for any length of time. 

1. It was found that equal parts 
hy weight of picric acid and carmine 
pve the best results. ^ 

% The picric acid should be 
dioolved in one-hundred times its 
weight of water, using heat if 
neeeasary. 

3. The carmine should be dis- 
solved in fifty times its weight of 
rtrone ammonia. 

4. Mix the two solutions. It 
seems to make no difference in the 
resnlt which solution is poured into 
the other. 

5. Use porcelain evaporators and 
glass funnels. 

The best results were obtained 
when the solutions were made at 
4e ordinary temperature of the 
laboratory, 17® C, and then eva- 
porated tnree-f ourths at a tempera- 
ture of 40 *=^ - 45 ° C. The solution 
stonld be allowed to cool, and 
filtered through two thicknesses 
of filter paper. The filtered liquid 
18 then evaporated to dryness at 
40 °C. or at the ordinary tempera- 
ture. 



^One gramme each of picric acid and 

carmine wiU make enough picro-carmine to 

iist an individual or a small laboratory a long 

(fine. The best carmine, that known as No. 

40, should be used. 



If the preparation has been 
successful the residue dissolved in 
one-hundred times its weiffht of 
water should give a clear solution, 
after filtering. Make 50<^<=- of such 
a solution and filter it through two 
thicknesses of filter paper and a 
fine cotton filter moistened well and 
crowded into the neck of the 
funnel. Filter the solution four or 
five times through the same filter, 
and a clear solution will probably 
be obtained. In case a clear solution 
cannot be obtained by repeated 
filtering, the whole of the powder 
may be dissolved in the proportion 
given above and allowed to stand 
a few days in a tall, narrow vessel. If 
the finely suspended particles settle, 
the top will be clear and may be 
decanted ; but if the fiuid remains 
cloudy, a quantity of ammonia 
equal to that originally used should 
be added to it, and the evaporation 
of three-fourths should be re- 
peated with the subsequent filtra- 
tion and evaporation to dryness. 
Usually, however, if the method 
given above be followed, one will 
succeed the first time. In case the 
third evaporation should not give 
a clear solution, it is advisable to 
begin again with new materials. 

When a clear solution is obtained 
there should be added to every 
IQQc.c. Qf ijr^Q picro-carmine 26^-^- 

of strong glycerine and lO*^*^- of 
95 per cent, alcohol ; there will thus 
be formed a permanent solution, 
that may be kept perfectly clear by 
filtering once in five or six months. 
The characteristics of this stain- 
ing fluid are very clearly set forth 
by Ranvier as follows : 

1. The staininff is double, — some 
parts staining redand others yellow. 

2. The carmine is entirely neu- 
tral. 

3. If desirable, the yellow color 
may be removed by soaking in 
water. 



24 



THE AMEEICAN MONTHLY 



[Febi 



If the preparations stained in 
picro-carmme are mounted in gly- 
cerine the latter should be acidified, 
as for Frey's carmine — glycerine 
100 parts, acetic or formic acid 1 
part. If the sections are to be 
mounted in balsam or damar, they 
should be carried directly from the 
staining solution into 95 per cent, 
to 100 per cent, alcohol, and soon 
afterward cleared in oil of cloves. 
In this way but very little of the 
yellow color will be taken out by 
the alcohol. 

Note, — There have been three 
ways of preparing the picro-car- 
mine described. 

1. That by Ranvier in his Traite 
Technique ae Ilistologie^ p. 100. 

2. That given by Creswell Baber 
in the Qua/rterly Journal of Micro- 
scopical Science^ 1874, p. 251. 
In Mr. Baber's method the evapo- 
ration is at the ordinary tempera- 
ture, and there is no filtration after 
partial evaporation. He gives the 
loUowing test for the solution : 
" Place a drop of the solution on a 
piece of white filter paper, and 
allow it to dry, when, if the picro- 
carmine be good, a yellow spot is 
formed, surrounded by a distinct, 
red ring. ^ 

3. That given by Rutherford 
his Practice Histology^ p. 173. 
E^ual parts of picric acid and car- 
mine are mixed at a boiling tem- 
perature, and evaporated to dry- 
ness without intermediate filtra- 
tion. 
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Gleaning Foramlnifera. 

In regard to cleaning Foramini- 
f era when mixed with sand, all the 
authorities say that if the dry sand 
and shells be thrown or sifted into 
water, the sand will sink and the 
shells, because they contain air, will 
float. The very reverse of this is 
nearer the truth. If dry sponge 



sand rich in Foraminifera be i 
into water, nearly all the shell 
sink, and whatever floats w 
sand, spicules, and an occa 
foraminifer. Trial will prov< 
to be so. 

To separate the shells froi 
sand, sift all the material into 
stir the floating film of sand 
all that will sink has done 
slide dipped under what still 
will show it to be all sand, o 
group of sand grains surrou 
and enclosing an air bubble. 

Take about a teaspoonf ul ( 
wet sand, and put it in a sh 
nearly flat-bottomed dish or s 
and put on water enough to 
it to a depth of about a quai 
an inch. Now by rotating th 
with a circling movement the 
minif era will work out of th« 
and gather on its surface, moi 
the center, but by carefully inc 
the dish and regulating the 
of the circling movement th( 
of shells can be worked to one i 
the heap of sand, and thence c 
up with a ball-pipette almost ei 
clean and free from sane 
usually mixed with sponge sp 
which it is almost impossible ^ 
to get rid of. A boiling in wea 
solution will often improv 
shells. 

As little water as possible 
be used in washing, as too 
will stir the sand as well \ 
shells, and but little sand mi 
washed at one time. c. m. ^ 
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— Since our last issue we 
received the July number ( 
Pelletan's Journal de Mic 
phie^ which we supposed had 
to exist. This fact will not 
fere with the publication of t 
talogue of the Diatomacem 
we have announced. The Am 
edition is the only one whi 
the sanction of the author. 
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Veir Mieroseopes and Aecesso- 
ries. 

This month we iJluetriite Crouch's 
"ffistoloeical Microscope " the cut 
of which IS furnished bv Messrs. J. 
W. Queen and Co., of Philadelphia, 
who are the agents for Mr. Cronch. 




The stand is advertised as ' the 
dieapeet hiDocular made," and m 
respect of price it has few rivals. 



The illustration renders a careful 
description unnecessary; there are 
80 few parts to the stand that 
nothing we can say would be of 
special service to the reader, 

Tlie stage is quite thin, and the 
object-earner does not add much 
to its thickness. The tube which 
receives the sub-stage accessories is 
screwed into the under part of the 
stage and can readily be removed 
for oblique illumination. 

Tlie base ie sufliciently heavy, 
graceful, and stands very farm wim 
the body in any position; we cannot 
perceive that there is any super- 
fluous metal in any part of the 
instrument, hence it is light and 
portable. 

The mirror-bar swings laterally, 
thus affording ev- 
ery facility for il- 
luminating objects 
with extremely ob- 
lique light. 

With the excep- 
tion of the base, 
the stand is of well 
hniahed brass, and 
is on the whole, a 
useful and attract- 
ive instrument. 

When inclined ae 
in the cut the stand 
measures about 
35" "^ m height. 
This microscope 
^ with one pair of 

^^^^^2 eye-pieces in the 
~ case, is sold for 
S50.00, with the 
addition of a one- 
inch and a quarter- 
inch objective for 
$75.00. 
The monocular stand, somewhat 
different in construction, with one 
eye-piece and case sells for $32.00. 
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The Buffalo Meeting of the Am- 
erican Society of Mlcroscoplsts.* 

The Second Annual Meeting of 
the "American Society of Micro- 
scopists took place at Buffalo, 
N. 1 ., during the month of August, 

1879. 

Opening Session. — The proceed- 
ings opened at the Central School 
Building (High School of Buffalo), 
on Tuesday, August 19th. Dr. 
R. H. Ward, the President of the 
Society, called the meetingto order 
and introduced Dr. H. R. Hopkins, 
the President of the local com- 
mittee, who delivered the following 
address of welcome : 

" Mb. President and Gentle- 
men : Let us exchange congratula- 
tions upon this occasion of the 
meeting of the American Society 
of Microscopists. 

" I most heartily congratulate 
each and all of you who have the 
pleasure of remembering that you 
assisted in the work oi founding 
this Society, and I also congratulate 
all of you who have the opportunity 
of attending this meeting and of 
enrolling your names on the list of its 
members. I also ask you to congra- 
tulate the citizens of Buffalo upon 
the fact that this meeting is held in 
our city. 

"I congratulate you upon the 
hearty cordiality with which you 
are made welcome by every mem- 
ber of vour local committee, and 
the various societies and associa- 
tions which that committee repre- 
sents, and I afik you to congratulate 
us upon the cheering prospect that 
our expectations of the pleasure of 
listening to vour deliberations are 
so near fruition. 

"Again I congratulate you upon 



* This Report was written for this Jour- 
nal by Mr. George E. Fell, to whom our 
thanks are due. — Ed. 



the fact that there is an American 
Society of Microscopists, and I be- 
lieve that the work of recording 
what Americans have done and are 
doing for the advancement of this 
department of science, can safely 
be trusted to the future of this So- 
ciety. With this thought in my 
mind I must congratulate you upon 
the prospect of having with you 
one who nafi had the rare good for- 
tune to teach the world how to 
make objectives, whose angles strad- 
dle far outside the limits which au- 
thorities had fixed as the boundaries 
of the possible. Let us give all 
honor to the modest vet noble Am- 
erican, Mr. Charles A. Spencer, at 
once the father and the genius of 
modem microscopy. 

" Bright and pleasing to me as 
are these thoughts with which I 
would welcome you on this occa- 
sion, there are others which call for 
still more hearty congratulations. I 
sincerely congratulate you upon the 
nature of the study which this So- 
ciety is intended to facilitate and 
encourage. The labor of the micro- 
scopist is a hopeful labor, and al- 
though discouragement and des- 
pondency will come to all, although 
many must fail and but few suc- 
ceed, yet in the light of the glo- 
rious triumphs of the various 
makers and workers of the micro- 
scope — triumphs which within the 
period spanned by the memory of 
many now present, have produced 
the high degree of perfection of our 
optical and mechanical appliances ; 
triumphs which have given birth to 
whole departments of scientific 
knowledge — neither discourage- 
ment nor despondency can long 
prevail. But beyond and above the 
glorious inspiration which history 

fives us, are we not made hopeful 
y the feeling that the indomitable 
perseverance and faith which im- 
pel the student to strive and seek 
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after new truths, are of themselves a 
sign and a promise, that to some 
patient seeker nature is still waiting 
to reveal herself. 

"Therefore I congratulate you 
upon the nature ana character of 
the work you have in hand, upon 
the sublime patience, courage and 
glorious achievements of the fathers 
— ^upon the character, the zeal, and 
the inspiration of your co-workere, 
and upon the organization which 
gathers all these efements and from 
mem weaves the web of progress. 
" In behalf of your local commit- 
tee and the different learned and 
professional societies which that 
committee represents, it welcomes 
you to Buffalo. May your meetings 
and deliberations be as profitable to 
you as they will be entertaining 
to us." 

At the conclusion of his address 
Dr. Hopkins introduced the Hon. 
Geo. W. Clinton, of Buffalo, N.Y., 
who spoke in behalf of the So- 
ciety of Natural Sciences of Buf- 
falo. He was followed by a short 
but interesting address by Profes- 
sor Thos. F. Rochester, of the Uni- 
versity of Buffalo, in behalf of the 
mediqal fraternity of the city. A 
portion of this address we quote as 
follows : 

" A physician must either be him- 
self a microscopist or must have al- 
most daily recourse to one, for the 
necessarv information to practice 
his profession correctly and con- 
scientiously, not to say successfully. 
Nothing is hazarded in taking for 
panted that a large proportion of 
this audience consists oi medical 
^en. The microscope, at first a 
Necessity for professional instruction 
and information, becomes a delight 
and attraction wliich captivates its 
employer and leads him on and on 
m the boundless fields of science 
which it unfolds to him and illumi- 
nates with a beauty of design and 



structure of which no description 
can give an adequate idea, and of 
which the most abstruse thought 
and the most vivid imagination 
could never have conceived. 

" What the microscope has done 
and is doing for medicine can only 
be alluded to. By it alone we ob- 
serve the minute homogeneous and 
wonderful processes by which the 
human body is evolved from a 
simple cell to the complete structure 
we call man. By its information we 
recognize diseases as local and para- 
sitic which for ages had been con- 
sidered constitutional. By it the 
various secretions and excretions of 
the body are examined, and it alone 
often determines whether important 
organs are functionally or struc- 
turally disordered. In chemistry, by 
determining form, it often enables 
the examiner to predict probable 
properties. These things and many 
others the microscope has done for 
medical science. How much more 
it will do it is difficult to surmise. 
Your chief reason for gathering 
here from all points, many of them 
far distant, is to extend the know- 
ledge and to promote the use of 
microscopy. Such meetings, apart 
from their dehghtful social ele- 
ments, must afford you great plea- 
sure and information, and bv every 
advance you make is medicine cor- 
respondingly aided and elevated." 

To these cordial addresses of 
welcome, the President of the 
Society responded in the following 
words. 

" It is no common pleasure to be 
able to receive and accept the wel- 
come to this Society extended by you, 
and through you by the citizens of 
Buffalo, and to give voice to the 
reciprocation by our members to 
your words of courtesy and apprecia- 
tion. We meet you under peculiarly 
pleasant circumstances. Those of 
us who had the pleasure, some years 
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ago, of attending the Buffalo meet- 
ing of the Amencan Association for 
the Advancement of Science, will 
never forget that meeting as dis- 
tinguished not only by its high 
scientific standard, but also by the 
cordial, thoughtful and delicate 
hospitality which made the week 
memorable ; and from the prompt 
acclamation with which the invita- 
tion to meet in your city at this time 
was accepted last year, I fear you 
really have acquired a reputation 
which will some time be trouble- 
gome. But for all this, we have 
been pleasantly disappointed this 
summer. We expected the careful 
and convenient arrangements which 
your committee have made for our 
comfort and our work ; but we never 
dreamed of their supplying us with 
the coolest, not to say the coldest, 
weather that was ever seen in the 
midst of dog-days. 

" In one other respect our position 
is peculiar. Our Society is in its 
infancy, only one year old, and just 
learning to walk, but though small 
in years, its size is considerable, its 
membership large, and those who 
are interested in it represent not 
only the various centers of scientific 
culture, but also the most quiet and 
secluded nooks in the country. We 
are brought together by an enthu- 
siasm almost unknown in any other 
branch of science. We are stimula- 
ted by the study of those Uttle thinj 
which lead a philosopher to a 
God great in great things, greatest 
in the smallest. 

" We meet with the expectation of 
a most profitable session ; and we 
thank you heartily for your interest 
and encouragement." 

The business of the meeting then 

Sroceeded. Dr. Carl Seller, of I^hila- 
elphia, was elected Secretary pro 
tenijj and Mr. Geo. E. Fell, of 
Bufibdo, Treasurer w^ tern. The re- 
gistration and election of new mem- 



bers occupied the remainder of the 
first session. 

Afternoon Session. After the 
election of new members. Prof. D. 
S. Kellicott, of the State Normal 
School of Buffalo, read a paper 
entitled "Observations on Lerneo- 
cera cruciata^'^ Attention was first 
called to the fact that very little 
work had been done upon the ex- 
ternal parasites of the fish. Dr. 
Baird's ^^ History of the British 
Entoniostraca " being the only work 
treating of them in 1864, and al- 
though some fifteen years had 
elapsed since then and many papers 
had appeared concerning the higher 
forms of Crustaceee those treating 
of the lower forms are very few. 
" Few species have been described, 
especially among such as are para- 
sitic in our fresh- water fishes, while 
the habits and history of still fewer 
have been published."" 

After making some remarks about 
this group of parasites. Professor 
Kellicott gave the results of his 
studies of the Lerneocera cruciata. 
The paper was very interesting and 
valuable, and it was illustrated by 
carefully prepared drawings. 

It was discussed by Proi. Albert 
H. Tuttle of Columbus, Ohio, and 
by the author. 

Prof. Tuttle then addressed the 
Society " On the Structure of the 
Spinal Chord in a Branch of Marsi- 
pobranch Fishes." The paper was 
illustrated by black-board sketches, 
and sections of the human spinal 
chord and of the spinal chord of 
the lamprey were shown. Professor 
Tuttle considered that the best way 
to study the human brain was to 
begin with observations on the 
lowest classes of the vertebrata, and 
work up. 

The subject was discussed by Dr. 
Carl Seller, of Philadelphia, and 
Prof. J. Edwards Smith, of Cleve- 
land, Ohio. 
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Mr. Clias. Fasoldt presented the 
Society with a slide of his remark- 
ably fine ruHngs. A letter from the 
Mayor of the city of BuflEalo was 
received inviting the Society to 
visit the new city buildings. 

The meeting then adjonmed to 
meet in the evening at St. James Hall 
to listen to the President's address. 

The address of President Ward 
was delivered before a large au- 
dience. Although from necessity 
somewhat popular in form, it con- 
sidered many subjects of great im- 
portance. 

The address is lenghty and in- 
Btrnctive. We have not suflScient 
apace to publish it in full, but the 
following copious abstracts will un- 
doubtedfy be read with interest : . 

adbrbss by pbesident b. h. ward. 

" Members of the American So- 
ciETT OF MiOROscopisTs : Siucc this 
is a new Society, as yet without a 
history, a policy, or a thoroughly 
organized membership, it is be- 
lieved that an informal address, in 
a popular form, in regard to the 
position and objects of our Society 
will be more timely and useful than 
Buch a technical report of original 
work as would usually be expected 
in a president's annual address. 

" The formation of this Society, 
and the presence of the audience 
here to-night to welcome its first 
public meeting, brings us to the 
contemplation of a branch of 
science, insignificant in years, tri- 
yial in respect to its means and ob- 
jects of study, but great in its accu- 
mulated results, and in its record 
of influence exerted upon the re- 
cent progress of human thought 
and tne development of modem 
science : a department of learning 
almost every step in whose progress 
has been a revolution. It is scarcely 
more than a hundred years since an 
enthogiastic friend of the micro- 



scope announced certain improve- 
ments in the instrument as render- 
ing it " agreeable to the curious." It 
is within the memory of persons now 
only in middle age, that a majority 
of people still considered the instru- 
ment merelv an elegant toy, that 
an author wno brou^t one to this 
country at a cost of $1,000, was 
derided for his foolish expenditure, 
and that the high price of superior 
English instruments was repeatedly 
and formally stated as the reason of 
their limited sale in this country, 
where they are now commended by 
their cheapness, compared with 
those manufactured here. It is only 
thirty or forty years since the Eng- 
lish opticians, both theoretical and 
practical, began the development of 
the really modem microscope, a 
work in which they were soon aided 
and sometimes surpassed by their 
friends in France, Q-ermany and 
this country. It is about the same 
length of time since the brilliant 
discoveries of Ehrenberg spread 
abroad from Q-ermany, fascinated 
the naturalists of England and this 
country, and taught the whole 
world the possibilities of the new 
means of research ; yet in those few 
years an amount of work has been 
done which it is the labor of a life- 
time to review. A dozen years ago 
the microscope was so complete and 
satisfactory that some admirers 
considered it to have reached its 
limit of practicable improvement. 
One author called it the only per- 
fect instrument, by which it was 
meant that it was the only instru- 
ment of human construction whose 
performance equalled its theory, 
whose adaptations to its objects 
left nothing further to be desired, 
in whose contrivance or execution 
human science had nothing further 
to ask from human art. Yet every 
succeeding year must have been a 
surprise to such an author ; the per- 
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feet instrument has become more 
perfect, though it is manifestly 
faulty still; the stand has been 
made less clumsy and more steady, 
less complicaited and more conve- 
nient, less showy and more durable, 
less costly and more useful. The 
objectives have '-been improved in 
dennition, greatly increased in 
available aperture, and supplied 
with far better appliances for cover- 
adjustment ; the immersion system 
has become universally introauced, 
its use extended to the means of 
illumination, and the advantages of 
a literally homogeneous fluid recog- 
nized ; tne binocular arrangement 
has grown from an experiment of 
disputed value to a priceless luxury 
if not a literal necessity ; means of 
illuminating at definite and known 
angles have become available ; the 
spectroscope, and the sensitized 
plate of the photographer, have 
become powerful accessories; and 
the instrument of which that proud 
remark was so lately made, has al- 
ready become obsolete and grotes- 
que, one of the curiosities of history 
rather than an instrument of pre- 
cision well fitted for delicate scien- 
tific work. 



* 



* 



* 



* 



* 



* 



^^ It is as easy to found a general 
as a local society, but not so easy to 
secure its permanence. Our infant 
Society, the first anniversary of 
whose birthday we celebrate to- 
night, begins its life at a time most 
fortunate. Never before could it 
have been bom with half the pre- 
sent chance of life. The favoring 
circumstances seem strong, and the 
hindrances those only that are in- 
herent in the circumstances amid 
which it must live, if live it can. 
We enter the field with courage and 
enthusiasm. Success Beems to be 
simultaneous with effort. The first 
meeting was equal to our hopes ; 
the second surpasses the first. But 



we must realize that the magnitude 
of the project involves the most 
serious responsibilities. To justify 
its name, an American society must 
be American ; it must be neither 
meagre nor local; it must have a 
large, active, and permanent mem- 
bership, well distributed among the 
various sections of the country ; it 
must include names of recognized 
ability and influence, and must be 
really representative of American 
microscopy ; it must be a power as 
well as a name. To make it feeble 
would be a failure, to make it local 
would be a farce. Yet the obstacles 
in the way of success are such as 
might well check any faith but the 
enthusiasm of youth. Distances are 
great in this country, and not all 
men of science are men of wealth 
or of leisure. Many persons of 
distinguished qualmcations for 
membership have written that dis- 
tances are too great, and that the 
time and expense involved will 

Prevent their participation. * * * 
'urthermore, it is well knovm that 
some who can give the time to 
attend distant meetings, have oth€fr 
plans which, unless they can be 
harmonized, will stand more or less 
in the way of this. The practical 
questions, then, of how often these 
meetings should be held, and over 
what range of territory, and by 
what means a steady and adequate 
attendance can be maintained after 
the attraction of novelty has ceased 
to act, and the tax upon time, and 
thought, and money has become 
felt, should receive the most serious 
and deliberate consideration, and all 
the aid that can be derived from the 
experience of others, in order that 
our plans may be wise and our 

success permanent. 
* * * * 



« 



* 



" One of the most important ques- 
tions, theoretical and practical com- 
bined, which is now fairly before 
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the microscopical world and still is in 
an unsettled state, is that of gaining 
definiteness and uniformity m mi- 
CHnnetry. < In this field emergencies 
have ansen during the past year 
which have compelled me to take 
considerable responsibility, as well 
as: to perform a large amount of 
work, trusting that the generous 
approval of my colleagues would 
aceept and ratify what «eemed at 
the time and what seems now most 
consistent with the interests of 
science and the dignity of this body. 
It -will be remembered that a year 
airdi just at the close of our India- 
n^Iis meeting, reeolutions wei« 
onered favoring the adoption of the 
metric system for micrometry, and 
the one-hundreth millimeter as the 
unit to be employed, inviting 
foreign cooperation, and accepting 
ID oSer of standard micrometers 
from Prof. William A. Rogers of 
the Astronomical Observatory of 
Harvard University. None of these 
points, save the last, were new or 
unconsidered. They had been 
itudied at leisure for years by many 
members who were present. Thi 
metric system had been adopted by 
all the civilized world except Russia, 
£ngland and the United States; 
ana its universal adoption was, as a 
rule, eai^estly desired and favored 
by the educated and scientific 
classes. It has been adopted, or 
recommended after mature delibe- 
ration, by the National Academy of 
Sciences, the American Metrolo^- 
^ Society, the American Associa- 
tion for the Advancement of 
Science, by the American Society of 
Civil Engineers, the United States 
Coast Survey, the United States 
Marine Hospital Service, the Am- 
erican Medical Association, the 
Congress of Opthalmologists, and 
^y the largest state and local medi- 
^ societies and by leading medical 
Bchools and joiirnals, by numerous 



boards of education, college facul- 
ties and local scientific societies, 
and by experts in various branches 
of science and art. On the other 
hand, the resolutions contained 
some minor faults, mostly in mat- 
ters of taste or tact, which could 
have been easily remedied by refer- 
ence to a committee. But there 
was no time for reference or for 
adequate discussion, and rather 
than discourage their object by 
failure or postponement, they were 
adopted and referred to the local 
societies for consideration. They 
were passed unanimously, at a small 
session, it is true, but by the same 
vote which established this Society 
and authorized its meeting here 
to-day. As too often happens, their 
incidental faults attracted more at- 
tention than their really scientific 
object. The unit proposed was evi- 
dently too long for integers and too 
short for fractions, and unlikely to 
receive a single approval either at 
home or abroad; the proposal of 
international action, though its ob- 
j'ect was universally approved, was 
m a form not likely to accomplish 
that object, and the liberal offer 
of Professor Rogers was wholly 
misunderstood and perverted, until 
it took the form of tne preposterous 
statement that it was proposed to 
make Professor Rogers' microme- 
ters standard as distinguished from 
those of other (I) makers, not the 
least amusing ot all the blunders 
and absurdities of this precious 
statement being the association in 
any manner of trade, rivalry or 
mercenary considerations with tlie 
work of one of our most generous 
scientists who has freely shared 
with the public every result of his 
labors, while spending thousands of 
dollars upon his investigations with- 
out a thought or a possibility of 
ever seeing the money again. It 
soon became evident that an organ- 
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ized treatment of the subject was 
required to secure a proper and un- 
prejudiced discussion of the objects 
of the resolutions. Feeling much 
responsibility as the presiding oflS- 
cer of this Society and of one of 
the oldest of the local societies, 
but having no authority to appoint 
an evidently necessary committee 
that should represent not only this 
Society but also sections oi the 
country not yet named upon our 
rolls, I brought the subject before 
our local association, and we in- 
vited all the societies that could be 
reached to join with us in the selec- 
tion of a National Committee for 
the consideration of this subject. 
The response from the large and 
active societies, and from dis- 
tinguished individuals, was a cor- 
dial and almost unanimous approval. 
Many of the societies nominated 
to the committee members dis- 
tinguished as specialtists in this 
branch of microscopy; both soci- 
eties and eminent scientists, con- 
tributed valuable opinions upon 
all the points at issue ; and a large 
committee was organized which 
will at a proper time tender a 
report of progress to this Society. 
And while speaking of this com- 
mittee, I will take the liberty of 
saying that it would be a pleasure 
to me, and I doubt not to all of us 
on this side of the Lakes, if our 
friends from Toronto or Montreal, 
or any other points in the Domin- 
ion which may be represented here, 
would nominate members, and thus 
make it an American instead of a 
national body. To prevent confu- 
sion or misapplication of the prac- 
tical suggestions which follow, and 
which naturally belong to this time 
and place, it is necessary to antici- 
pate the report of the committee 
so far as to say that it will recom- 
mend to this Society to rescind its 
approval of the 1-100 millimeter 



as the unit for micrometry, and to 
so modify the form of the other 
resolutions as to leave the import- 
ant questions of a<;curate measure- 
ments and convenient and scientific 
nomenclature in a favorable form 
for the attainment of valuable re- 
sults. 

" Whether this Society, aa suoh, 
shall continue to be known as 
actively interested in this reform, 
it is for you, not me, to say ; though 
I sincerely hope that the members 
will unanimously a^e with me in 
judging that it ou^t to do all that 
its influence, without dictation, can 
do in this direction. But I, for 
one, do not deem the decisions of 
societies or other corporate bodies 
decisive and final. I am not much 
elated by their approval, or dis- 
couraged by their opposition. I 
have an average amount of respect 
for the motives but not for the 
eflSciency of legislation. In State, 
in church, in science, it is possible 
and easy to carry out laws about 
in proportion as they are unneces- 
sary. People who do not need 
government are easily govemed. 
Persons who appreciate authenti- 
cated micrometers will use them if 
they can with or without the ap- 

Sroval of societies ; and those who 
o not desire them will be about as 
little controlled by oflScial decisions. 
While the encouragment and sup- 
port of societies and of officials is 
welcome and valuable, as far as it 
extends, I have more faith in 
the power of individual infiuence, 
and to that I look for an example 
which is able to settle this question 
beyond appeal. 

" In our micrometry we have the 
anomaly of a system of work capa- 
ble of a precision almost if not 
quite unknown elsewhere to human 
art, for what other whoUy artificial 
proceedure possesses a demonstrated 
Emit of accuracy inside of the 
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WOOjOOOth of an inch, and yet, 
unta now, we have made no rea- 
BonableefiEort to free ourselves from 
avoidable errors known to be many 
times larger than that amount. 
Wlule coal at $4.00 a ton and mus- 
lin at six cents a yard are, or at 
least pretend to be, measured with 
apparatus that has been carefully 
verified by standards of known 
quality, we have been measur- 
ing spaces almost iniinitesimal- 
ly small by standards of only 
commercial quality and posses- 
sed of manifest and uncorrected 
errors. This fact is too suggestive 
of the days when micrometers con- 
sisted of grains of sand, and clip- 
pings of wire; with the odds 
agamst us, that we know how to do 
better. Arrange your microscope 
80 as to magnify 3,000 or 4,000 
tinaea, making the one-thousandth 
of an inch on the stage seem three 
or four inches long through the 
lenses, then arrange an ocular mi- 
crometer so that tiie magnified one- 
thousandth of an inch shall be cov- 
ered by, for instance, one hundred 
divisions of the ocular scale, and 
finally ascertain exactly how many 
of the one-thousandths of an incn 
on that or any other plate will be 
similarly measured by precisely the 
same one-hundred divisions above 
it. Judging from my experience 
and that of others who have tried 
the experiment, you will probably 
find a perfectly measurable discrep- 
ancy between the different spaces 
of the same name ; so that even 
your own measurements, with the 
same apparatus, will not be com- 
parable with each other unless, as 
often done, you select some one 
average space as a basis of compar- 
ison, and are careful to use only 
that. Now we are trying to 
ascertain which of these various 
spaces is the correct one ; or if not 
one is right, then to obtain one that 



shall be ; or if that cannot be done, 
at least to determine a known error 
from which we can compute defi- 
nite results. This is not a question 
of makers, or dealers, or trade 
interests in any form, but of un- 
mixed and independent science. 
We are attempting to procure a 
standard because we need it, and 
we hope for the cordial assistance 
of microscopists of really scientific 
spirit in the difficult work of attain- 
ing it, and in the almost equally 
important task of bringing it into 
general and respected use. I call this 
a standard for convenience, and not 
in a strict or ultimate sense. Strictly 
it is only an authenticated copy of a 
standard, or portion of a standard, 
namely, of the world's standard 
meter or standard yard ; and hence 
the importance, not fully shared 
by the original meter itself, of its 
corresponding perfectly with its 
theoretical length. 

"The adoption of the metric 
system has a formal sound, and its 
difficulties have been, to say the 
least, well represented. But, to 
the extent of its use in micrometry, 
it really presents no difficulties and 
many advantages. The value of 
the millimeter and its dccimak 
must be made familiar to the mind 
for other purposes, even for the 
understanding of exclusively En- 
glish literature, and to use it for 
our own measurements and state- 
ments will merely assist to keep it 
fresh in mind. The English sys- 
tem, or rather tradition, presents 
no pair of units so convenient for 
the microscopist as the millimeter 
for large objects and the 1-lOOOth 
millimeter for small ones. For the 
purposes of most people, for use in 
micrometry alone, it is sufficient 
to remember that the millimeter 
is about one-twenty-fifth of an 
inch, and surely that is no great 
intellectual task. Nor would it 
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waste a large portion of a life-time 
to learn the wnole series from the 
meter down, remembering "that, in 
round minibers, the meter ie a yard, 
with three or four JTiches to spare, 
the decimeter one-tenth of that 40 
inchee, or 4 inches, the centimeter 
one-hundredth of that 40 inches, 
or 4-10th8 of an inch, and the milli- 
meter one-thousandth of that 40 
inches, or 4-lOOthB or l-25th of an 
inch. The real difficulty lies, I 
believe, not in memorizing the 
value of the few new units re- 
quired, but in the awkward and 
nselees habit of stopping to trans- 
late every item from the new unit 
to an old one. Any one can add 
a few new words to his vocabulary, 
a few new units to his tables, with- 
out harm. The telephone and the 
phonograph have brought no dis- 
aster along with their new double 
Greek names. An educated per- 
son can learn in an hour all tlie 
new terms, values, and proportions 
of the whole metric system, with 
its interesting and suggestive rela- 
tions ; and tlie time would be well 
spent though he never used the 
system again. But I also know by 
experience that he can also nee it 
again easily. When you once learn 
by a little practice to think in the 
new units Wie same as in tbe old, 
the apprehended difficulties vanish 
unaccountably and can scarcely be 
brought to mind again. 



"Aeide from the selfish though 
BufiBcient motive of our conven- 
ience, I hope we shall practically 
adopt the metric system, because 
we can thus contribute a trifle of 
influence towards its general intro- 
duction. It seems plain enough 
now that our cuuntry made a seri- 
ous mistake in not adopting it at 
first ; and I am satisflea that it is 
still beet for us to use it, notwith- 



standing the greatly increased diflS- 
eulties in our way, 

" The legal uses of the micro- 
scope, offer a department so large 
that it might almost be regarded 
as a new science under the name 
of microscopical jurisprudence ; 
and a few suggestions in regard to 
that subject will occupy the remain- 
der of this address. Some of its 
details, as for example the discrim- 
ination of blood and other im- 
portant varieties of stains, have 
been treated, and conveniently, un- 
der medical jurisprudence, though 
they are not medical to any extent, 
and though they belong properly 
here. Others are entirely new and 
are appropriately and I understand 
in the opinion of the courts, just 
as properly object-s of judicial con- 
sideratton as are the so-called med- 
ical portions. 



The Simplest Forms of Life.* 



RhizOpOdS.— ( Continued. ) 
1. Gen. Amteba, Ehr. Body al- 
most always in flowing movement, 
hence constantly changing its form. 
The round, finger-shaped pseu- 
dopodia extend only in one di- 
rection at a time, broaden at the 
ends to resemble drops, and then 
the rest of the flowing plasma 
follows. Nutriment, especially 
diatomacese, is more or less comple- 
tely enveloped by the flowing 
plasma, and the indigestible 
portions are released by the same 
movement. 

Although the swarm-spores and 
Plasmodia of the Mysomycetes are 



* Translated from Ihe German, by ihe Edi- 
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verysimular to^w<Bj<»,thelatterap- 
pearto be independent animal forms. 

A. princ^, Elir. Pseudopodia 
thick, cylincfrical, rounded on the 
ends, common. 

Other species are A. radioaa^ 
Ehr., with pointed pseudopodia; 
A. JnUmioaa, Auerb., A. diJhienSj 
Ehr. A. actinophora^ Auerb.; A, 
mruooaa^ Ehr., A. Umax, Ehr., and 
others, which, however, run toge- 
ther and can hardly be regarded as 
distinct species. 

2. Gen. Podostomaj CI. and L, 
Besides the broad, locomotive pseu- 
dopodia, these animals are provided 
with moving flagella which seize 
theprey. 

F,jwigeirum,^ CI. and L. In stag- 
nant water with AlgfiB and Infusoria. 

3. Gen. Petal(^u8, CI. and L. 
Pseadopodia radiating from one 
place, expanded at the ends. 

P. iifflMens, CI. and L. Form 
rather constant, rounded behind, in 
Aont abruptly cut off. 
k Gen. Paeudochlainya, CI. and 
L Carapace soft, curved, shield- 
siaped, the concave side up, a 
central opening closed by a thin 
membrane. Plasma sheatn-shaped, 
with firm central nucleus, and 
numerous vacuoles in the outer 
part. Pseudopodia long, finger-like. 
P, PcuteUa, CI. and L. Carapace 
ahnost bivahnilar, interior brown- 
ish-yellow, without yellowish-gray. 
0.04 1. 

5.' Gen. Arcdla, Ehr. Carapace 
shield-shaped, consisting of two 
plates, according to Hertwig and 
Lesser with intermediate hexagonal 
panel-work, at least, the surface 
appears to be very finely panelled. 
I'lasma with nuclei and contractile 
vesicles. 

A. vulgaris, Ehr. Carapace at 
first transparent, later brownish or 
blackish. Form varies much, at one 
time flat, at another arched, smooth 
or with large facets, imprints. 



corners, or projecting points {A, 
dentata, Ehr.). The plasma does not 
entirely fill the carapace, from a 
central mass filamentpus portions 
radiate to the borders. Nuclei 
numerous. Pseudopodia finger-like. 
0.05-0.16 d. Common, among water- 
plants. 

A, jpatens, CI. and L., Carter. 
{Pyxidula operculata, Ehr., II. and 
L.) Carapace brownish-yellow, or- 
bicular, arched above, with small 
knobs, open beneath, and with a 
narrow border. Plasma orbicular, 
with a nucleus. 0.02 d. 

A. hyalma, Ehr., Fres. ( Gromia 
hyalina, Sch., Difflugia enchdys, 
Schn., LecyihevAfn hyalinum, H. and 
L. ) Carapace almost spherical, 
transparent, thin but not flexible, 
with short neck-like projection. 
The plasma entirely fills tne cara- 
pace. Pseudopodia homogeneous, 
branched, sometimes anastomosing. 

6. Gen. Diflugia, Leclerc. Cara- 
pace made up of diatomaceous re- 
mains and other foreign par4;icles, 
cemented or bound together by a 
membrane. Pseudopodia finger- 
shaped. 

1), oblonga, L, {D. proteiformis, 
Duj.) Carapace ovoid, with terminal 
opening. 0.1-0.25 1. Common, 
among water plants. 

D, spiralis, H. Carapace retort- 
shapea, with tangential opening. 
Surface with undulatory elevations 
or spiral folds. 0.25 d. or less. Not 
common. 

7. Gen. Echinopyxis, C. and L. 
{Ceni/t^opyxis, Stem, ArceUa, Ehr., 
r)uj.) Carapace spherical, consti- 
tuted as in Diff/agia, but with hol- 
low, curved thorns. 

E, ac^cleata, C. and L. 0.25 d. or 
less. In ditches, with plants. 

Gregarina. 

Stein places the Gregarina among 
the Rhizopoda, but others regard 
them as belonging to another class. 
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The Gregarina are Bingle-celled, 
tube-shaped organisms, with a firm 
cuticula and liquid parenchyma 
filled with granules, without a 
mouth ; nourishment is taken in by 
absorption through the walls of the 
body. They live as parasites in the 
intestines of other animals, e, g,^ the 
earth-worm, leech, snails, etc. One 
of the most interesting of these 
animals, Monocystis vroteus^ Stein, 
lives in the body of Vyclops quadri- 
comis. If a Cyclops is subjected 
to pressure at a time when the ova- 
ries are filled with blue-black eggs, 
these are forced out. Sometimes 
there may be also seen to issue 
some of these parasites, which were 
diflScult to observe at first, owing 
to their color. The small, cylindri- 
cal body, pointed in front, is con- 
stantly changing its shape without 
moving much from its position. It 
is a periodical forward and backward 
movement ; the entire body from 
front to back swells and stretches, 
whereby the most elegant, but con- 
tinually changing outline is pro- 
duced. As the little animal some- 
times occurs accidentally free in the 
water, it has been described by sev- 
eral observers as an infusorium, by 
O. F. Miiller as Proteus tenax^ by 
Ehrenberg as Distigma tenax. Its 
true nature was first made known 
by Stein. 



EDITORIAL. 



Thi3 number will be sent to 
many persons who are not sub- 
scribers, but who are known to be 
interested in scientific studies. We 
hope that a large number of these 
will send us their subscriptions, 
especially the physicians, to whom 
the Journal will certainly be of 
great value. It costs but $1.00 per 
year, and the subscription-list must 
06 a large one to make our enter- 



prise profitable at such a low price. 
We consider that the success of our 
undertaking is already assured, and 
have to thank the microscopists of 
the country for their very generous 
and early support. 



-0- 



Forth-coining Articles. 

We are obliged to ask the indul- 
gence of our readers for postponing 
our review of the expert-evidence 
in the Hayden trial, which was 
promised for this number. Dr. J. J. 
Woodward has favored us with 
some valuable notes relative to his 
own testimony, but the report of 
the Buffalo meeting of the A. S. M, 
occupies so much space that these, 
with much other interesting matter, 
has to be withheld. We might, in- 
deed, have condensed the account of 
that meeting and brought it out in a 
single number of the Journal, but 
we thought that if the proceedings 
were of suflScient account to demand 
any special notice, they deserved to 
be fully reported in a microscopical 
journal. The address of the I^reBi- 
dent. Dr. E. H. Ward, will be 
found to embrace much that is in- 
teresting, particularly that part 
which embodies the results of his 
personal observations. Among the 
articles for publication which we 
have on hand, or which are already 
written, we may mention the fol- 
lowing : 

The " Preparation and Mounting 
of Objects,^ No. 1 of a series; 
" The Examination of Signatures ;" 
" Hackel's Classification of the Pro- 
tista," translated from the original 
work ; " The Objectives which 
Afford the most Accurate Know- 
ledge of Histology ;" " The Prepa- 
ration and Mounting of Objects ;" 
" A Mechanical Finger ;" " Obser- 
vations on a Fcetal Lung ;" " How 
to Make the New Wax Cell;" 
"How to Cut and Grind Glass 
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Slides ;" " How to Cultivate Fresh- 
water AlgsB in Aquaria ;" " Notes 
(mActinosphcBrtum eichomii; " be- 
sides others which are promised. 
Judging from the present outlook, 
it will he a lopg time before this 
Journal becomes a mere reprint of 
artides selected from other perio- 
dicals. 



REVIEW. 



In Zoclogischer Ameiger the fol- 
low^ brief notice is published by 
Dr. W . Haacke, which we translate 
quite literally : In a work soon to 
appear " On the Blastology of the 
Genus Hydra," it will oe shown 
that until now only two not green 
hydra species have been distinguish- 
eawith certainty. 

In the first, which I call H. 
Tremileyt, the tantacles of the buds 
appear together at the same time ; 
in the oflier, which I call IT. 
Soeseliiy only fcwo opposite tentacles 
appear on the buds at first, the suc- 
ceeding ones are produced singly. 

The third and last species to be 
certainly distinguished, hitherto 
the only such a one of the genus 
Hydra remains H. vi/nidia. 

In the above-mentioned work I 
will give particulars of my discov- 
eries concerning the special rela- 
tions in the development of the 
tentacles on the buds of H, Roeselii, 
which are of great interest, and 
also about their great morphologi- 
cal signification. 

In Science Ooasip we find an 
article on " How to Stain Vegeta- 
hle Tissues," which seems to em- 
brace 80 much that is practical, that 
we condense the directions as f ol- 



All anilin dyes are more or less 
fugitive when applied to vegeta- 
ble tissues, so that m order to make 



a double-staining two dyes of dif- 
ferent colors must be used, one very 
fugitive while the other is much 
less so. " If any vegetable section 
containing hard and soft tissue be 
dyed in such colors, either together 
or separately,- and afterwards washed 
to a certain extent, it will be found 
that the more fugitive dye still 
lingers in the harder tissue, which 
gives it up less readily than the 
softer parts ; these latter still retain- 
ing the permanent dye, which is 
usually not so penetrating as the 
other dye, and is therefore over- 
powered by the same in the harder 
tissue." We have never seen a 
clearer exposition of the principles 
which govern the selection of color 
in double-staining vegetable tissues. 
It may not be strictly accurate, and 
the well-known fact that the selec- 
tion of color in the tissues is not 
always the same, when they are 
treated by different processes, may 
not be in its favor ; but there is 
no doubt that by keeping the above 
explanation in mind the manipula- 
tions will be conducted more intel- 
ligently and consequently with bet- 
ter success. 

The secret of double-staining 
with anilin colors lies, therefore, 
in the partial washing out of the 
first or most fugitive color. To 
cease washing at the right moment 
requires judgment and experience. 
The writer of the article referred 
to uses carmine, which is a per- 
fectly "fast" dye, instead of an 
anilin color, and in this way over- 
comes one diflSculty ; for the other 
color he uses the anilin green 
known as " iodine-green." 

The solution of carmine is made 
by dissolving 10 grains of number 
40 carmine in 10-15 grains of strong 
ammonia aiding the solution by a 
gentle heat, then adding 200 grains 
of distilled water and filtering. 
For ordinary use dilute this solution 
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with four Or five times its volume 
of water. To fix the carmine, a 
mordant is prepared as follows: 
A. 10 grains of aluminic sul- 
phate are dissolved in 200 
grains of water. B, 30 grains of 
sugar of lead are dissolved in 600 
grains of water. Add ^ to ^ 
until precipitation is complete, al- 
low to settle, and draw off the clear 
liquid. When required for use 
dilute with 4-5 parts of water. 

The anilin solution is made by 
dissolving 3 grains of iodine-green 
in 1 ounce oi absolute alcohol. 

The process of double-staining 
is as follows : 

The bleached sections are placed 
in the mordant for several hours, 
from which they are transferred to 
the carmine, where they remain an 
hour or so, and are then washed and 
placed in alcohol. 

The sections are then soaked for 
twelve hours in the anilin, then 
transferred to absolute alcohol for 
a few seconds only, then to oil of 
cloves, in which they must remain 
only long enough to become trans- 
lucent, flien mounted in balsam 
dissolved in benzole. 

Undoubtedly, a one per cent, 
solution of alum would answer for 
a mordant quite as well as the 
solution prepared as directed above. 

CORRESPONDENCE. 



To THE Editor: — I doubt not that 
many of your readers who are interested 
in the preparation of diatoms and spicula, 
have desired a more handy method than the 
only one I have ever seen prescribed in 
the treatises on such subjects, viz,: the 
boiling in muriatic and nitric acids. In 
your No. 1, just received, Mr. Paul Petit 
describes a plan for cleaning diatoms in 
situ on sea-weed. I think if he will try 
my plan he will find it the more easy of 
the two. To clean diatomaceous earths 
(not containing a large percentage of lime) 
sea-weeds, and the ordinary collections 
from ponds, etc., I dry them in any con- 



venient way and then mix them in a pla.ti- 
num crucible, with rather more than an 
equal bulk of pure bi-sulphate of potash, 
and fuse for 5 minutes at a bright red- 
heat over a Bunsen burner. Such materials 
as the Jutland cement stein, and guano, 
which contain a large quantity of lime, T 
first soak in muriatic acid in a test-tube 
until all action ceases, wash, and then fuse 
in the bi-sulphate of potash. In all cases, 
after fusing in the bi-sulphate of potash 
allow the mass to cool in the crucible and 
then place crucible and all in a beaker of 
water which will dissolve the bi-sulphate 
and leave the diatoms and other silicious 
matter free from alumina and organic 
matter. Wash with clean water, until there 
is no acid reaction with litmus paper, and 
then separate the diatoms from the sand, 
as usually directed. The advantages of 
this plan I have found to be, freedom 
from the injurious fumes of boiling nitro- 
muriatic acid, and also from the liability to 
spurt the acid out of the test-tubes. The 
diatoms are clean and white, requiring no 
bleaching with chlorate of potash, and the 
work is all done with one operation, except 
when the materials contain lime. Even 
from g^ano the silica will all come out 
white and clean. Owing to the common 
use made of bi-sulphate of potash by 
chemists for similar operations, I can 
hardly suppose that this process is new 
and have been surprised that I have not 
found it in books treating of the prepar- 
ation of such material. With diatoms 
in situ on sea-weed I have sometimes 
burned the material before adding the bi- 
sulphate. 

Galloway C. Morris. 

Germantown, Pa. 



To THE Editor: — I notice that in 
July, 1876, Dr. Wythe had in his posses- 
sion an amplifier which consisted of a 
double-concave lens, and which he reported 
as nearly doubling the power of an ob- 
jective, while it gave excellent definition. 
I had one made by Zentmayer, that came 
with a Zentmayer's " army hospital " 
stand (price, $8,) and liked it very much ; 
this was in 1877-8. Is this not the same 
as Dr Wythe's ? It screwed into the lower 
end of the draw-tube and was fitted v^th 
the society-screw, so that it could be 
used with any microscope arranged to 
receive a low-power objective in the end 
of the draw-tube, and could readily be 
fitted to any draw-tube. 

S. A. Webb. 

Oswego, N. Y., Dec. 22d, 1879. 
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NOTES. 



lere is nothing new under the 
lere is an extract from an appli- 
lade by Mr. Grubb, of Dublin, 
tish patent, dated July 5th, 1854; 
rd improvement consists in the 

of a graduated sectoral arc to 
•pes, concentric to the plane of 
ct in situ, on which either the 
I prism or other suitable illumina- 
lade to slide, thereby producing 
id of illumination required for 
pic examination ; and also the 
3f registering or applying any 

angle of illumination at plea- 
The patent was not taken out. 

indebted to Mr. Sidle for this 

have received a slide of kinate of 
rom Mr. A. P. Brown, of Cam- 
[., which seems to us to be one of 
St polariscope objects known, 
stals radiate from centers in a 
liar manner, and the colors are 

of quinia is a combination of 
d and quinia, both of which are 
nts of Peruvian bark. The 
quinate of quinia " which has 
lied to these crystals is, there- 
rrect. 

the annual meeting of the New 
:roscopical Society, the following 
/ere elected for the ensuing year: 
t, Romyn Hitchcock ; Vice-Pres- 
hn L. Wall ; Recording Secre- 
ilter H. Mead ; Corresponding 
r, Benjamdn Braman ; Treasurer, 
'. Hubbard ; Librarian and Cu- 
. Frank M. Deems, 
cond annual reception was held 
'ening of the 6th of the present 
hen Mr. Hyatt, the retiring Pres- 
ilivered an address, and a fine 
1 of microscopic objects was 

•macists are slowly learning the 
the microscope in their business, 
examination of powders, barks, 
e January number of The Drug^ 
' Paint and Oil Review, of 
g^ves three wood-cuts, repre- 
le appearance, under the micro- 
sections of Alstonia constrict a 
cholaris, 

re has been considerable discus- 
iie English Medical Press and 



Circular, regarding the paraboloid. Dr. 
James Edmunds claims to have invented 
a new kind of a paraboloid which he has 
named the "immersion paraboloid." It 
was described before the Quekett Club 
about two years ago, and Dr. Edmunds* 
name has been attached to it by Dr. 
Beale, in his work on the microscope. 
So far as we can understand the matter, 
the so-called Edmunds paraboloid is pre- 
cisely the same in principle as one which 
was made by Mr. Wenham over twenty 
years ago, and it is to be hoped that Dr. 
Edmunds will not sacrifice his reputation 
by permitting his name to be attached to 
the instrument hereafter. 

— Mr. W. H. Bulloch, of Chicago, who 
is well known to our readers as a manu- 
facturer of microscopes, has received the 
Medal of Superiority from the American 
Institute, of this city, for his " Congress " 
stand, exhibited at the Annual Exhibition 
of 1879. 

— New Yorkers, and those who visit the 
city, will be pleased to learn that Mr. Wm. 
Wales, the maker of objectives, has open- 
ed an office in this city, where he can be 
seen at any time. 



QUESTIONS AND ANSWERS. 



[This column is freeljr open to all who desire in- 
formation upon any subject connected with micros- 
copy. It is hoped that the readers will reply promptly 
to tne questions which are asked.] 

QUESTIONS. 

3. What is a " duplex " objective, so- 
called ? A. L. W. 

4. What is the advantage, if any, in a 
wide body-tube on the microscope over a 
narrow one, each having the standard size 
opening at the bottom ? If the light comes 
up in a conical pencil from the objective 
to the eye-piece, must not the base of the 
cone be of the same diameter in each ? 

A. L. W. 

ANSWERS. 

(i.) W. M. inquires "what is the highest 
magnifying power that has been obtained 
with a microscope ? " I do not know, but 
I have obtained 80.000 X with ToUes* Ji^- 
inch and >i-inch solid eye-piece, with 
Tolles' amplifier. If any one has obtained 
more, let him reply. 

Of course, I have nothing to say of the 
utility of such magnification. 

Carl Reddott. 
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(2.) This question is answered by Prof. 
Abbe in a paper read before the Royal 
Microscopical Society, June nth, 1879, 
and published in the December number 
of their journal. To this article J. W. 
and others interested are referred for a 
more thorough discussion of the subject 
than is possible in a brief space ; suffice it 
to say here that the defect spoken of is 
due to a certain amount of residual spher- 
ical aberration (Prof. Abbe calls it " chro- 
matic difference of spherical aberration," 
/*. ^., a difference of tne spherical aberra- 
tion of the red and blue rays of the spec- 
trum), which cannot be corrected by the 
forms of construction now in use. Hence 
it happens that an objective which is well 
corrected for the marginal rays will be 
under-corrected for the central ; or if 
colorless by central light, will be over- 
corrected by oblique. E. P. 

Philadelphia, January 19th, 1880. 

(2.) J.W. asks " why objectives made for 
the resolution of test-objects are more 
under-corrected than those intended for 
ordinary work ? " Are they all so made ? 
Has J. W. seen all the objectives made 
for resolution ? Makers do not usually 
give their reasons for making their object- 
ives in special ways. Will J. W. define 
" ordinary work ? " His ordinary work 
may not be mine, or yours. 

Carl Reddott. 
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SAN FRANCISCO. 

The regular meeting of the San Fran- 
cisco Microscopical Society was held 
Thursday evening, December 5th. 

Mr. H. G. Hanks referring to a mineral 
specimen exhibited by him a year ago, 
stated that it is determined by A. Michel 
Levy, M. E., of Paris, to be composed of 
glaucophane, emaragdite and garnet. 
The specimen was found near the " Wall 
St. Mine," Lake County, Cal., in serpen- 
tine, and is abundant in California, though 
heretofore it has been known to exist no- 
where but at the Island of Syra, Grecian 
Archipelago, where it occurs in mica 
schist. A description may be found in 
Rosenbush's Mineralogy. Mr. Hanks 
also exhibited a section of andalusite, 
stating that the impurities forming the 
regular figures characteristic of that mine- 
ral are discovered to be magnetite. 



Mr. Wm. Ashbumer read, for M. Chas. 
Stodder, of Boston, a paper entited : 

" Note on Diatomaceae from Santa Mo- 
nica, Cal.," which is too long for publica- 
tion here, and it cannot be condensed to 
advantage. 



Exchanges. 

[Exchanges are inserted in this column without 
charge.] 

Polyzoa, Palates of MoUusca, Foraminifera, Sponee 
and Holothurian-Spicules, Synapt»-Anchors, Cnirod- 
ota-Wheels, Echinus-Spines, Minute Sea Sheik, in ex- 
change for Polyzoa, Foraminifera, Histological and 
Patholoeical preparations, etc. Also, a quantity of 
Sea Shells in exchange for Land and Fresh-Water 
Sheik. 

F. M. HAMLIN, M. D., 

Auburn, N. Y. 



For fine specimens of Tingis kyaltna^ send i 
stamped envelope to 

ALLEN Y. MOORE, 

186 Dodge St., Cleveland, Ohia 



Pleurosigmas and other unmounted Diatoms, both 
Fresh Water and Marine ; also Marine Algae, Ferns. 
and a large quantity of miscellaneous microscoiMcal 
material in exchange for good mounted objects. 

M. A. BOOTH, 

Longmeadow, Mass. 



To exchange, well-mounted Slides of Hair it 
mounted or unmounted specimens of hair from ^ 
rarer animals ; Ikts exchanged. 

WM. HOSKINS, 
ao8 S. Hakted street, Chicago, III. 



J.^ J. B. Hatfield. Arsenal Avenue, IndianapoSi, 
Indiana, will exchange Bleached Plant-Sections for 
good Diatomaceous material. Lkt furnished on ap- 
plication. 



Nicely mounted Slides (opaque) of the Coal-tar 
Derivatives, chemicallv prepared, crystalline m form, 
showing their beautiful colors, in exchange for other 
well-mounted material. Chemical name and formula 
attached to each Slide. About a dozen varieties on 
hand. 

F. L. BARDEEN, M.D., 
305^ Meigs street, Rochester, N.Y. 



Vanadate of Ammonia, (N H *) * V O ^ Slides for 
the Polariscope in exchange for other Slides. 

H. POOLE, 
Practical School, Buffalo, N.Y. 



Slides mounted from injected Frog's Gall-bladder^ 
Liver, Kidney, Stomach, Intestine and other parts, 
exchanged for other good and interesting prepa- 
rations. 

C. BLASDALE, M. D., 

Jericho, Queens Co., N. Y. 



Erratum. 

On page 5, line 16 from foot, for "r^ 
ttfer'* read " species." Ophrydium bears 
no close relationship to the Rotatoria. 
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on Actinosphteriam 
Eichhornii. 

BBMANN C. £TARTe, M.D. 

iwkiDg over a gathering 
Btream in the neighbor- 
Philadelphia, abont two 
'ter it had been collected, I 
I several beautiful and well 
id Bpecimens of the above 
ed Khizopod. Not one spe- 
;'ae discovered in the jar 




to this time. Probably 
1 no Protozoa, in which the 
i of prehension, digestion 
nilatioa of food are to be 
iily studied than in Acti- 
'-uin. and Actinopkrys Sol. 
e especially the former, 

its greater size, Adinoa- 
'i presents much similarity 
ure and habits to Actino- 
id indeed, for a long time 



they were regarded as identical, 
Kolliker designating the two ani- 
mals by the same name {^Actino- 
pkrys sol). 

In 1857, Stein proposed the se- 
cond genus, Ac€in08^i€srium. The 
body-substance of this animal is 
distmetly differentiated into me- 
dullary, and cortical regions, or in 
other words, into endosare, and 
eetosarc. The ectosarc is composed 
of sarcode arranged in the form of 
large vacuoles, somewhat radiately 
disposed ; it is from these that the 
sarcode is furnished to form the 




Actiitospkicrii 



pseudopodia. Several eontiguouB 
Tesicles may contribute to form a 
single ray, and ordinarily these rays 
extend outward on all sides, lie 
endosarc consists of many nuclei, . 
and the alveolar strueture is not so 
apparent as in the outer layer of 
the body. At various parts of the 
surface of the body-substance, one 
or more of these vacuoles may en- 
large, and swell out beyond the 
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surface of the Bphere. The dias- 
tole 18 very slow (perhaps once in a 
minute), but the systole is compa- 
ratively active. These vacuoles may 
be compared to the contractile 
vesicles of the Infusoria. As con- 
traction takes place, the pseudopo- 
dia in the immediate neighborhood 
of the vesicle, gently incline their 
apices toward a certain point, with- 
out in the slightest degi*ee bending 
their axes ; nence, if the vesicle 
undergoing contraction be on the 
surface of the animal opposite to 
the observer, aM thus hiaden from 
view, one may readily diagnose the 
contraction. 

Concerning the nature of the 
pseudopodia, which are complex in 
their structure, there has been much 
discussion by various observers. 
When a pseudopodium is seen un- 
der a hign-power, two distinct ele- 
ments may be distinguished entering 
into its composition. In the centre 
of the ray there is an axis-filament, 
a thread-like structure, which is 
supposed to afford support to the 
protoplasm wliich surrounds it. It 
IS about the nature of this axis that 
learned men have so much differed. 
Greeff and Eilhard Schulze concur 
in regarding it as a cylindrical 
spine, skeletal in nature and im- 
port, perhaps consisting of siliceous 
material, and they maintain that it 
penetrates the endosarc. On the 
other hand, Max Schulze, Hertwig 
and Lesser, and Archer, regard the 
axis as a peculiar form of contrac- 
tile plasma, possessing more or less 
rigidity, and not as a spine. Schulze 
and Archer aver that it only reaches 
to and rests upon the endosarc ; 
these are matters that are well 
worthy of further research. 

Two axes have been observed in 
one pseudopodium — an evidence 
that two rays have united. The 
pseudopodia may unite, or anasto- 
mose, but they never branch. 



Several individuals have been seen 
to unite to form one body ; in these 
instances the nuclei of the various 
individuals remained distinct ; more- 
over, the animals may be artiliciaDy 
separated. 

As to the manner of taking food, 
these creatures, which are exceed- 
ingly slow in locomotion, rest quietly 
with the pseudopodia extended, and 
wait for the food to come to them, 
and an infusorian animalcule or a 
rotifer by merely swimming against 
a ray, adheres to it, and this ray 
will immediately begin to retract, 
other rays will come to its assistance, 
and by the time the victim is drawn 
down to the surface of the body, it 
is almost entirely encysted in pro- 
toplasm. While passing throndi 
the ectosarc, it becomes completely 
encased, and if the creature be a ' 
rotifer, or an animal of considerable 
vitality, it may continue its etruff- 
gles to free itself until it has fnlfy 
passed into the medullary portion, 
where it is digested and assimilated. 
All the pseudopodia near the pdnt 
of entrance into the sphere, iw 
partially withdrawn and are maeki 
mclined toward this point; tke 
ectosarc at this place becomes mudx 
depressed, and considerable tiiae 
will elapse before the body will 
assume the spherical form again, 
and the pseudopodia be extended. 

It is quite apparent to my mind, 
that the axes of these rays, do not 
consist of a calcareous, silicious, ot 
hard tissue of any kind ; it is qui'te 
in accordance with what we observ^^ 
in the movements of the pseudopo- 
dia, to regard the axes as beiag 
composed solely of a dense, concx 
pact protoplasm ; so far as I kno\<^ 
no movement of the sarcode-sufc^ 
stance has been noticed in the axe^ 
but there is a slow, continuous cir^' 
culation of the protoplasm in whid:^ 
they are imbedded, and in fact thi^ 
slow movement takes place in other 
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parts of the animal ; in the cortical 
portion, minute particles may be 
seen in very slow movement with 
the sarcode current. 

Dr. Joseph Leidy has observed 
the pseudopodia entirely with- 
drawn, leaving no axes, and he has 
also seen them extend again in 
other localities, where no spines 
previously existed. Moreover, the 
axes of the rays have been sub- 
jected to the action of various 
acids, and in all instances they have 
disappeared. 

The nuclei are said to number 
rather more than one hundred (ac- 
cording to Carter four hundred). 
Schulze and Schneider have inves- 
tigated the reproduction. Accord- 
ing to their observations, as the 
]jeriod of reproduction approaches, 
the meduUa becomes aarker in 
color, and more distinctly separated 
from the cortical portion ; the axes 
and pseudopodia are withdrawn, 
and the animal becomes enveloped 
by a gelatinous secretion ; binary 
Begmentation follows, each seg- 
mentation-sphere possessing its own 
medullary and cortical layers ; the 
cortical region becomes converted 
into a firm investment, by the depo- 
sit of a silicious covering, and this 
condition attains throughout the 
winter; in spring this hard, invest- 
ing layer is lost, and the contents 
appear as young forms of Actinos- 

/nh ym,^ •- . _tf A 111 1 • . 



Pmnwni. stfterward the nuclei in- 



crease in number. 



-o- 



Cell - multiplication in Clian- 
transia Ylolacea^ Ktz. 

IV. The genus Chcmtransia^ 
*niong the fresh-water Algae, is re- 
presented in the United States bv 
wic following five species whicn 
nave come under my observation : 
CI macroapora^ Wood, found spar- 
Jfly by Mx. Ravanel in South Caro- 
lina, but more recently, in August, 



1879, in large quantities, by myself 
in a pond at Atsion, New Jersey. 
It is the largest of our forms, and 
is a beautiful plant. C. Ilermanni^ 
Roth, was collected by Dr. Beard- 
sley, attached to Lemanea in a 
stream near Painsville, Ohio; an- 
other large form, I have named C. 
JBeard8ley% from the same locality. 
C, pygmea^ Ktz., from Florida, 
collected by Capt. D. D. Smith; 
C. violecea, Ktz., and C, ea^ansa, 
wood, a variety of the former are, 
not unfrequent here. Fig. IS A 
affords a general idea of the features 
of the plants of this genus; the 
color is usually steel-blue or pur- 
plish, sometimes yellowish-green 
while growing, but it changes to 
purple when mounted and dried 
and the plants are easily recognized. 

The object of this paper is not 
to describe the plant, but to draw 
attention to a feature of propaga- 
tion by cell-multiplication, a process 
apparently not well understood or 
even recognized, yet a most impor- 
tant and characteristic feature in 
the life-history of many of the 
lower forms of Algae. 

A singular facility for the studv 
of the development of Chantransia 
violacea, Ktz., presented itself in 
my aquarium. The plant has been 
growing there for the past three 
years. The glasses frequently be- 
come dimmed by the multiplication 
of spores, and the profuse growth 
of the plant. The tetraspores scat- 
tered abundantly from the terminal 
cells {b b b b) of the filaments, 
float about in the water until they 
find a suitable spot whereon to 
attach themselves for propagation. 
The scratches in the glass appear to 
be the most advantageous places 
for the reception of the spores. 
Fig. 13 C (J represents such a 
scratch in which a few spores have 
collected, probably only one at each 
of the points indicated by the upper 
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ends of the sack-like figures ; each 
spore multiplies, and ite product 
multiplies until tens of thousands, 
and millions are produced. 

The suspended figures F, F, 
represent half the natural size of the 
groupings of cells, as developed in 
leas than t^o weeks ; (? is a grou- 



ping more highly magnified. It 
may surprise the uninitiated to hear 
of the number of the BO-ealled 
plants (cells), in a small space. An 
ordinary cell measures a ten thon- 
satidth part of an inch in diameter 
— hence in a line one-fourth of an 
inch long there would be 2.500, 




and in a square mesuring one-fourth 
of an inch each way no less than 
625.000. These groupings, or fami- 
lies, are often mucn larger and 
hence contain millions of the "uni- 
cellular plants." They are techni- 
cally called " tetraspores." 

The Floridiete, the order of Algse 
to which the genus Cliantranaia 



belongs, are accredited with t^* 
modes of propagation, the ota-* 
sexual and the other assezual ; tt*-* 
former I have found in but oC»' 
species, , C. macroepora ; in tt*' 
other species I have detects* 
neither carpogoniums, trich(^^ 
niuma, nor spermatozoids. Tr»; 
simple process of multiplication ^ 
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uspores (" tetra '' because 
grouping in fours); these 
sub-spherical cells at the 
the filaments, or on small 
ts. Referring to the figures 
d are tetrasporangia, and 
aspores matured in them ; 
straspores pass out, and 
at in the water ; here and 
lc finds a resting place, as 
ted at (7(7 in the figure, 
ore may be cousidered a 
ell. The contents of the 
first semi-transparent and 
tinted ; these characters 
mge and the cells become 
hen finely granular and of 
• purplish color; next the 
smic body (cell-contents) 
ip into four parts, which 
3ontract, round themselves 

become enveloped by a 
le ; i), D^ represent cells, 
i from (r, under still higher 
They remain a short time 
n the mother cell ; the cell- 
j gradually absorbed ; they 
aided, no doubt, by the ac- 
ements of the young cells 
finally the walls break and 
Lg are set free {E\ These 
•r sister-cells, with rare ex- 
, manifest but little activity. 

that the groupings {FF) 
only in a downward di ree- 
ves that they are influenced 
ty rather tlian by indepen- 
)vements. All the cells do 
ie and redivide in the same 
for an indefinite period of 
ome develope true plants 
H^ and K\ In this process 
Qgate and add cell to cell 
e identical form is repro- 
'^hich primarily gave rise to 
rical cells or tetrapores. 
oint which we wish to em- 
liere is the cell-division aud 
sation. One spore divides 
p ; these again divide, each 
\ four, and these multiply 



in turn in the same manner ; this 
process goes on until millions of 
cells are produced from a single 
one, and in less time than the num- 
ber could be counted singly. 

Forms like these are generally 
termed unicellular plants; there 
are names for every possible va- 
riety, but the time is at nand, when 
they will be recognized as spores 
only. The most recent writer, Dr. 
Kirchner, of Siberia, expresses more 
doubts as to the reality of these 
forms as specific plants than pre- 
ceeding authors, yet hesitatingly 
adds that he " feels assured that most 
of them do belong to the developing 
forms of higher types of Algse, 
nevertheless it is impossible to tell 
from what particular plants they 
are derived, and whether they are 
true developing forms, or only 
similar to them." In Tlie Amen- 
can Qua/rterly Microscopical Jour- 
nal^ April, 1879, I drew attention 
to some dubious forms of a similar 
character, and in the BuUetin of 
the Torry Botanical Cluh^ Apru, 
1878, I made some observations on 
Nostocs^ showing them to be essen- 
tially embryonic forms, and now, 
here are the forms of " Pleurococ- 
which belong unmistakably 
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to the life-history of Charvtranaia, 
The further we advance in the 
knowledge of how fresh-water 
Algse grow, the more positive is the 
evidence that most of the unicellu- 
lar forms are of a very dubious 
character, regarded as perfect plants . 
Special attention should be given 
to this part of the study of Algse. 
But why should the spore-multi- 
plication occur? This may be a 
difficult question to answer. Ob- 
servation shows, that the spores do 
multiply very rapidly ; they crowd 
together and upon one another, 
and most of them finally perish 
and thus form a crust, upon which 
the fertile plants develope. — F. W. 
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How to Make the New Wax-cell. 

BY F. M. HAMLIN, M. D. 

So far as it has come to my 
knowledge the wax-cell, which has 
BO suddenly come into favor, has 
been made by punches which cut 
a ring of the desired size out of 
sheet-wax. I have tried a plan of 
making these cells which works 
very successfully, and in some res- 
pects has advantages over any pro- 
cess of punching them out that I 
have ^et seen. All the apparatus 
I require is a turn-table and a pen- 
knife. Having decided upon the 
size of the cell to be made, I take 
sheet-wax, such as is used in making 
artificial flowers, and press together 
sheets enough to make a cell of the 
required thickness, and then cut out 
a square piece a little larger than 
the desired cell, or, what is much 
better, take an ordinary gun-wad 

Sunch, large enough for the outer 
iameter of the cell. Placing the 
slide upon the turn-table, I put the 
square piece just cut oat, or the 
circular piece cut by the punch, 
upon the slide and carefully center 
it. Having made sure tnat the 

fiece of wax is correctly centered, 
press the outer edge down firmly 
• upon the glass with my thumb or 
fingers. Having determined the 
exact size of the cell, I turn the 
slide very slowly and take my knife, 
with the blade slightly moistened, 
and hold it so that the point will cut 
from the upper surface of the wax 
downward and outward. I make 
a very slight mark at first, in order 
to see if 1 have the size of the cell 
correct, and then, turning slowly, I 
gradually press the point of the 
knife down upon the glass. This 
manner of holding the knife seems 
to cause it to serve as a wedge, for 
the outer shaving of wax is gene- 
rally thrown up and entirely off 
from the glass. If a circular piece 



from a punch is used, its outer 
edge should be trimmed off to 
make it perfectly circular, the pres- 
sure of the fingers being likely to 
distort it somewhat. Ajiy super- 
fluous wax that may remain may 
be removed by means of a bit of 
cloth held over the end of the fin- 
ger or on a stick. 

The next operation is to cut out 
the centre, and this is done in the 
same way, only that the knife is 
held so as to cut from the top of 
the wax downward and inward, to- 
ward the centre of the cell, so that 
the bottom of the wax-ring shall 
be wider than the top, which should 
be about one-tenth of an inch in 
width. Again I turn slowly, and 
as the point of the knife goes dowff 
it throws up the different thick- 
nesses of wax till the last is reached, 
which it removes, leaving the glm 
inside the ring almost perfectly 
clean, unless too much pressure Ik» 
been used in fastening the wax to 
the slide. If any wax adheres to 
the glass it is easily removed in dte 
same manner as before. 

If it is desired to make up a lot 
of cells at one time, but not to re- 
tain them upon the slides, the cells 
can be easily removed by drawing 
a thin-bladed knife under them 

?res8ed firmly against the glass, 
'he cells loosen readily iSiless 
pressed down too hard in the be^n- 
ning. The pressure in fastening 
the wax at first, should be more or 
less according as they are to be re- 
moved or not. If a partly-finished 
cell gets loose, I put it in place 
again and apply pressure by placing 
a fiat piece of wood upon it, or * 
glass slide with a paper cover ; f or^ 
if two glass surfaces are applied, £^ 
is as likely to adhere to one as tc^ 
the other. This will be the best? 
way to fasten a ready-made cell af^ 
any time. The pressure should be 
made directly over the centre of 
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1, 80 as to press upon all parts 
, or one side may be crushed 
than the other, and spoil the 
•ance of the cell, 
se wax cells possess certain 
;ages over others, among 

IS the slight cost of the 
ary apparatus for making 

The punch is not a ne- 
, but it saves a good deal 
able, and may be obtained 
^enty-flveor fifty cents, and 
unch cutting a hole eleven- 
iths of an inch will cut 
piece that will make two cells 
• five-eighth and half-inch 
The circular pieces that 
med out of the centre may 
d again for a smaller cell, or 
king cells for opaque objects 
be brass curtain-rings. The 
eing made and fastened upon 
de at one operation are not 
to that distortion which re- 
from the punches is liable to 

They can also be made of 
e. 

se cells are very pretty in 
ance, but I have had no ex- 
3e in their practical use; 
end, Mr. C. C. Merriman, of 
3ter, N. Y., informs me that 
LS used them much and 
es of them highly. He 
that the wax must be care- 
30vered with some cement, 
3r used for fluid or dry 
3 ; for it is said that certain 
3 portions will ultimately 
upon the glass cover of dry 
3 or mingle with the preser- 
media in liquid mounts, and 
poil the work in either case. 
q)erience is, that the best ce- 
io cover the wax with is Mlil- 
liquid marine-glue. After 
» the ring with this, it is used 
ordinary way. * 



The Bnffalo Meeting of the Am- 
erican Society of Microscopists. 

{Continued,) 

"The scientist should allow his 
name and influence to be used only 
when the full bearing of his state- 
ments, in spirit and in probable 
effect, and without qualification or 
reserve, is exactly wnat it purports 
and seems to be. Nor should he 
allow his aid to be used to the det- 
riment, in his judgment, of honest 
individual or social interests. I am 
aware of the diflSculty of his posi- 
tion ; he cannot hope to judge cor- 
rectly every case in advance, which 
even the members of the legal pro- 
fession do not claim ability to do, 
but he should, in my opinion, limit 
his influence to those cases where 
the facts within his cognizance seem 
to fully, not partially, uphold his 
action, and where they do not seem 
likely to be used in the accomplish- 
ment of wrong. Fortunately, he 
is under no compulsion of usage or 
the necessities of society to act in 
any case against his own convic- 
tions. The custom of defending, 
so far as practicable, almost every 
cause, however undesirable its suc- 
cess might be, although apparently 
unavoidable is, in the judgment of 
those outside of the profession best 
qualified to decide, the least satis- 
factory point in the relations of 
present legal usages to the inter- 
ests of society ; a point at which 
no doubt all honorable members of 
the profession take the greatest 
care to prevent their personal suc- 
cess and that of their clients from 
becoming a hardship to others; 
where persons without character, 
who are liable to creep into any 

f)rof ession without becoming assimi- 
ated to it, find it easiest, for selfish 
purposes and with impunity, to 
make themselves the enemies in- 
stead of the friends and protectors 
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of society. The scientific expert 
should be, in his limited sphere, as 
impartial as a judge ; and he should 
appear in no cause where that 
policy would be unwelcome. It 
might be supposed that such a 
course, if deserving no credit, which 
it does not claim, would at least 
protect from detraction or insult ; 
but it will not. It will be respected, 
I believe, by courts and by coun- 
sellors of respectability and influ- 
ence, and it is to be hoped that 
some means may be found by which 
it can be protected also ; but at 
present it must expect sometimes to 
sustain itself against disparage- 
ment and insult from some person 
who may have acquired the place, 
without the character, of a counsel- 
lor, who is none too honest to 
excite ignorant prejudice against 
notorious truth by the use of sneers 
and derision, none too generous to 
meet simple statements of facts 
with the merely brutal force of 
overbearing manners, none too 
brave to insult a person who is in 
his power, and none too well bred 
to bring into the presence of gen- 
tlemen, of honorable counsellors, 
and of dignified judges, the meth- 
ods, the manners and morals of a 
coarser civilization. * * * * 
" The examination of hand-writ- 
ing, with a view to determine its 
authorship, its genuineness, its age, 
and whether or not it has been 
altered from its original form and 
intent, is one of the more recent 
uses of our microscope, and one 
the importance, reliability and fre- 
quent applicability of which has 
but recently become known, and is 
even now not generally realized. 
Perhaps this is to be accounted for 
by the fact that large general 
experience, judgment, and tact in 
the use of the instrument, and skill 
in the manipulation, though neces- 
sary to this particular work, are not, 



in themselves an adequate p] 
tion for it. Much special 
and special practice, is re 
before anything useful can hi 
or important should be attei 
But to a person really at h< 
the study of hand-writing 
with and without the mien 
this instrument furnishes a 
means for its accurate ai 
Those who are governed, ] 
respect for the rights of othe 
only by the expectation of 
quences that shall effect them 
cannot learn too soon, or to 
the fact that writing can s< 
be changed, after its original 
tion, so adroitly that the micr 
cannot detect the falsification, 
face of the paper when once n 
by disturbmg the position 
fibres, can never be restore( 
hence, scratching and erasu 
be recognized though peri 
with consummate skill, and i 
tinguishable bv other means, 
which are alike to the u 
eye, are marked under the 
by conspicuous differences of 
or color, or density, or pur 
chemical composition. Lines 
look simple and honest, ma; 
themselves as retouched, or a 
by the same or by a differeni 
or pen or ink; and lines 
upon new paper may look di 
from those after it is old. 
microscope does not give any 
information as to the precise 
writing, but if used with su: 
caution, it can determine ( 
easy or safe a task as mi| 
supposed) the relative age of 
posed, crossing, or touching 
and it can generally state pos 
whether lines were written 
or after related erasures, of » 
ings, or foldings or crumpli 
the paper. In one importar 
my friend Mr. Wm. E. Haj 
Troy, who has given extensi 
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successful attention to the 
of writinff, especially imita- 
riting, and in association with 
many of my own investiga- 
in this field during the last 
years have been carried on, 
ished the date of a document 
ognizinff in the paper, fibres 
had omy recently been used 
»er-making, and which, in con- 
n with corroborative proofs 
lich they led, demonstrated 
he paper was manufactured 
ter date than that claimed by 
•iting upon it. 

discuss the subject of imita- 
wrriting would require the 
tunities of a book, and not of 
tion of a lecture ; and many 
erations of recognized impor- 
connected with it are still 
investigation and not suf- 
ly mature for publication. 
V hints may be given in 
t to those points which are 
atablished and most generally 
able. When a word in a 
•us signature, for instance, has 
jonstructed by tracing it with 
-lines over an original one, and 
[uently inking it over with a 
particles of plumbago can 
)ly be somewhere detected 
ecognized by their position 
heir well-known color and 
The mechanical effect of 
oint of .a pencil upon and 
; the fibres of the paper can 
e seen, notwithstanding the 
[uent staining of the paper 
J ink. This clumsy method 
►ying carries its own means 
tection; and still it is not 
easily recognized than are 
ds that are more subtle and 
nore dangerous. In writing 
or imitated originally in ink, 
by tracing it over a copy or 
awing it free-hand with a 
to inspect or to remember, 
Btribution of ink is peculiar 



and suggestive, indicating hesita- 
tion, from uncertainty, or pausefl 
to look at a copy, or to recaU a style 
or to decide as to a future course, 
just at points where a person 
writing automatically, by his own 
method, and especially in writing 
his own name or a scarcely less 
familiar business formula, would 
pass over the paper most rapidly and 
promptly. Again there are certain 
ear-marKS, results of habit, which 
finally become as natural as it is to 
breathe, and which characterize the 
writing of different individuals. 
Such are peculiar forms and styles 
of letters and of combinations of 
letters : methods of beginning or 
of ending lines, letters, words or 
sentences; methods and. places of 
shading, or breaking lines, and of 
dotting, crossing, patching or cor- 
recting ; habits of correcting or not 
correcting certain errors or omis- 
sions ; the use of fiourishes, and 
peculiar ways of connecting words 
or of dissociating syllables. In imi- 
tative writing these ear-marks of 
another ownership are generally 
copied with ostentatious promin- 
ence, if not with real exaggeration, 
in the capital letters and other 
prominent parts, but lost sight of 
in those less conspicuous places 
where imitation naturally becomes 
feeble and the habit of the writer 
unconsciously asserts itself: and 
this revelation often becomes more 
positive by reason of the elaborate 
efforts that are made to suppress it. 
Things are overdone from fear, 
which would have been negligently 
done from habit; not to speak of 
gross blunders proceeding from the 
same source. I once examined a 
disputed signature from which 
had been carefully scratched out a 
line, immaterial and inconspicuous, 
which conformed to the habit of 
another person interested in the 
case, but not to the habit of the 
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ostensible author of the writing. 
Furthermore the genuineness of a 
writing may often be disproved by 
the very success with which it fol- 
lowed its copy; reproducing its 
mistakes, idiosyncracies of the 
adaptions of its own special sur- 
roundings, in which respects it may 
correspon4. too accurately with 
some one genuine signature (in the 
hands, for instance, of a suspected 
person) but differ unquestionably 
from the ordinary habit of the 
reputed author. Modifications of 
style by disease, as paralysis, may 
present similarly decisive dis- 
crepancies or coincidences. All 
these investigations in respect to 
writing can be best pursued with 
the aid of the microscope, and 
some of them are entirely dependent 
upon it. For general view of the 
words, a four or three-inch objective 
is best adapted; for special study 
of the letters a l>^-inch, and for 
minute investigation of the nature 
of the lines or character of the 
ink a f or ^. The lenses, except 
the last, should be of the largest 
angles ordinarily made, and all 
should be of flat field, and of the 
best possible definition. The micro- 
scope-stand should have a large, 
fiat stage; though it is generaUy 
preferable to use a small, portable 
stand which can be moved freely 
over the paper and f ocussed upon it 
at any point without the use of a 
stage. For this purpose I some- 
times use a tank-microscope, but 
more frequently a pocket-micro- 
scope witn its tube prolonged 
through the stage by adapters, so 
that it focusses directly upon the 
table. Even so large an instrument 
as Zentmayer's histological may be 
so used to advantage, though a 
lighter form and smaller size is far 
more convenient and suflSciently 
steady for this work. A medium 
siz6d bull's-eye is sufficient for the 



purpose of illumination ; and good 
Judgment is more important flian, 
if not incompatible with, the em- 
ployment of an ostentatious and 
unnecessarily elaborate apparatus; 
To illustrate the application of 
the microscope to the critical study 
of writing in cases of pr^^tical im- 
portance, and its dependence ics 
much of its value on the appre- 
ciative comparison of related lacta^ 
I will describe a single and very 
simple case of altered writing occnr- 
ring many years ago. A certain 
note, admitted to be genuine and 
properly signed, and upon whidi 
a consideraole amount of money 
and a far greater value of charaetff 
depended, bore date of the sixteentl 
of a certain month. The number 
of the year was printed on the 
blank except a single figure 1, 
which was filled in with writinj 
ink ; there was also a &gare 1 
written below in the body of flie 
note. .The last named 1 was li^tiy 
and smoothly written, of such b> 
and color and style, as might ndl 
have been written at the same tine 
and by the same person as the retfc ' 
of the note. But the figures 16 
and 1 of the date, were writteoL ' 
clumsily, twice as large as the other, 
with a pen of different properties 
and with ink of different color and 
density. This peculiarity of these 
three digits was well explained by 
the claim, supported by the most 
plausible circumstantitu evidence, 
that the date had been left blank 
at the time of drawing up the note, 
and had been filled in at the time 
at which it was subsequently signed, 
and with writing materials whoe^ 
character sufficiently accounted fo^ 
the nature of the figures. Oa^ 
person who was largerjr interested 
m the note having been signeC^ 
earlier than the date upon its lace^ 
and who well knew whether or nofl 
it was originally dated upon that- 
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day, asserted that its original date 
was several days earlier than that, 
though he did not fix it upon any 
one particular day. Another per- 
son who was admitted to have 
written the date, who had enioyed 
unlimited opportunities for chanff- 
ing it if he desired, and was largely 
interested in its bearing a date not 
earlier than its ostensible one, 
asserted that that was its original 
ind only date. At first sight, and 
still more after much patient study, 
it seemed hopeless to expect a 
I aohtion of the case through the 
^ microecope or by any other means. 
The tracks of crime, if present, 
were never more carefully covered. 
The disputed figures were bold and 
strongly characterized. They show- 
ed no attempt to make them look 
fiketherest oi the writing, and there- 
fore wffered nothing from failure to 
acoompUsh it; and their well- 
oariced character was satisfactorily 
Mcoonted for. The surface of the 
taper wss microscopically perfect, 
m had not been tampered with 
for purposes of erasure. Nowhere 
iid a Ime ,crop out into view like 
I ftose of the rest of the writinff; 
' ^i if any such existed beneath the 
^ible figures it was doubtless pale 
*Dd thin and little likely to be per- 
^ptible, even to the microscope, 
^hJough the heavy coating of thick 
^d muddy ink which covered and 
^"^^cealed it. At last by one 
*^culiar illumination, light being 
^Cused rather faintly over the top 
^ the paper and at the same time 
^^^densed strongly upon the lower 
-^^ace, there came mto view an 
E^jearance which was lost by the 
-^»8t change of illumination, but 
^^"^Id be restored a^ain by careful 
•^^Jrangement of the hffht. Blended 
?^th each of the three disputed 
*-^^ires, though not equally distinct 
^^ *ll) was a very peculiar wedge- 
^*iaped or triangular figure, broad 



and flat at the top and sharp at the 
bottom, and exactly such in size 
and position as would accord well 
with the rest of the writing and 
with the other figure 1 in the body 
of the note ; but the latter 1 was broad 
and square at the bottom, and thus 
strikingly unlike the wedge-shaped 
figures. Comparison of a large 
numbers of papers known to have 
been written by the same author 
showed that the unusually triangu- 
lar 1, was his characteristic style, 
and that the unaltered and not 
trianffular 1 in the note, known to 
be his writing, was not his usual 
habit but a rare and, as it proved 
in this CBfie, a puzzling eccentricity. 
It was evident that the date had been 
first written 11, and that the 16 
had been subsequently written over 
it ; and that the 1 of the year, 
though the right figure, had been 
similarly enlarged to make it look 
like the rest. 

Still newer but scarcely less im- 
portant than this is the study of 
powder marks, which call for in- 
vestigation with the microscope less 
frequently, it is true, but are likely 
to be connected with results of the 
highest interest. Fixing the re- 
sponsibility for a fatal crime, 
involving capital consequences, 
may turn critically upon such ques- 
tions as the time of firing a certain 
shot, the position from which it 
was fired, the kind of powder used 
or the nature of the weapon em- 
ployed, all of which questions 
under certain favorable but not 
improbable circumstances may be 
positively answered by our instru- 
ment. It is well known that 
modem gunpowder is not a powder 
at all, but consists of hard and well- 
formed grains, often of considerable 
size, which by burning gradually 
and comparatively slowly from 
their surface only, gradually crowd 
the ball into increasing velocity as 



52 



THE AMEEICAN MONTHLY 



[March, 



it moves through the barrel toward 
the mouth of the gun, and finally 
ejects it at a speed and with a 
power that would not be safely 
attained or even approached by a 
fine powder that would bum more 
rapidly and communicate its im- 
pulse more suddenly, and perhaps 
with destructive force to both ball 
and barrel. But before the grains 
are fully burned, the rapidfy de- 
creasing advantage gained in this 
way becomes more than counter- 
balanced by the resistance to the 
ball by continued contact with the 
barrel. Therefore the barrel is 
never made long enough for the 

J)Owder to wholly bum before 
caving it, and some of the burning 
grains must in all cases be thrown 
out as projectiles along with the 
ball. In using large cliarges and 
coarse powder some grains 2so may 
be thrown out that have not 
been ignited at all. The shorter 
the barrel, other things being equal, 
the more will this happen ; as it 
will, also, in the case oi the pistol, 
where the charge is generally less 
than in the rifle, but the flash is 
greater because the barrel is short- 
ened more than the charge 

diminished. 

( To be continued^ 
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EDITORIAL. 



This number will be sent to 
many persons who are not sub- 
scribers, but who are known to be 
interested in scientific studies. We 
hope that a large number of these 
will send us their subscriptions, 
especially the physicians, to whom 
the Journal will certainly be of 
great value. It costs but $1.00 per 
year, and the subscription-list must 
oe a large one to make our enter- 
prise profitable at such a low price. 
We consider that the success of our 
undertaking is already assured, and 



have to thank the microscopiBtB of 
the country for their very generong 
and early support. 



We take pleasure in announcing 
that we have established an Agency 
for the sale of American and Foreiai 
Scientific Books and Periodicat, 
and that we are prepared to receive 
and to promptly fill orders for boob 
and magazines of all kinds. 



■o- 



Sprlng Collections. 

The warm days of spring are faat 
approaching, and thej anord the 
microscopist who will visit the 
ponds and streams, a great variety 
of living objects. Perhaps this i 
the best season of the year for gen- 
eral collecting; many forms of 
plants and animals are just awaken- 
ing into life, after the cold days of 
the winter months, and the studeit 
can learn much about the wly 
stages of the growth of objecte 
which, in their more matui'e condi- 
tion, are familiar to him. 

We urge all who can, to hep 
their collecting now — as soon % 



I 



they receive this numbA*, for it is 
already late enough — and to share 
with others the pleasure which their 
'' finds " will certainly give them, 
through the Journal. 

To the novice in collecting, a few 
words of advice and a few suggeft- 
tions about what to look for and 
where to find it, will be acceptable. 

It is advisable to choose a clear 
day, for the sunlight seems to lure 
the little animals from their hiding- 
places, and brings them near the 
surface of the water ; and many 
plants will also rise into view. 

It is diflicult to give directions 
for collecting, since there are so 
many different tastes to be gratified ; 
but if Algae are desired, they may 
be looked for along the shores of 
ponds, either fioating free on the 
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)f the water, or attached to 
lerged grasses, stems, or de- 
ig the shore. If thev are 
3on the surface, it is advisa- 
ke home a good supply and 
tely shake it out in some 
;er, so as to wash out the dia- 
lesmids that it may contain, 
er should then be placed in 
7 dish, a saucer or a soup- 
d exposed to sunlight. The 
1 soon settle, and in the 
f a few hours the desmids 
ns will rise to the surface, 
3e from other matter. In 

very clean gatherings can 
ned. Last spring we col- 
ich a quantity oi desmids 
um) one afternoon, that the 
ming we skimmed off from 
3r enough to cover the bot- 

a two-uram homoeopathic 
he depth of over a quarter 
Lch, alter the cells had set- 
the water. Many persons 
acceed in this experiment ; 
I their diatoms will not rise 
tnticipated, but the fault is 
I the diatoms — a bottle is 
table dish for them to live 
the experiment is usually 
h a bottle. Put the plants 
How dish, so that a large 
vill be exposed to the air, 
iess will follow if the dia- 

alive. 
luing the search for Algae, 

any places where water 
lown over the face of rock- 
Yery likely there will be 
[abundance of diatoms in 
nish-colored, jelly-like coat- 
;he rocks, or mingled with 
nentous Algae {Conferva^ 
J, Oscillaria^ etc\ which 
[uently found there. In 
iinning streams very beauti- 
3 are often found, 
rching for forms of animal- 
ler more apparatus is desi- 
in is needed for Algae, but 



in no case should it be considered 
essential. It is advisable to possess 
a cane with a telescopic joint, hav- 
ing a screw for attaching a bottle, a 
net and a hook; of all these we 
consider the hook the most generally 
serviceable attachment, for an abun- 
dance of microscopic animals can 
be pulled up with water-weeds and 
Algae, and freed by shaking the lat- 
ter in a bottle of water. A collect- 
ing-bottle is very useful for securing 
such forms as Davhnia^ Cyclops^ 
Cypris^ etCy and this can be made 
as follows : 

Choose a common tumbler — those 
that jellies are sold in are very good 
— and select a good cork large 
enough to fit it well (druggists 
usuaUy have such large corks on 
hand). Take a 2-in. (or smaller) glass 
funnel and pass the neck through 
the centre of the cork, from the 
lower side, and pass the neck of a 
similar funnel through the cork 
from the opposite side. Tie a bit 
of fine Swiss muslin or lawn over 
the mouth of the first funnel, put 
the cork into the tumbler and the 
apparatus is complete. By pouring 
water into the upright funnel, the 
tumbler will soon be filled and the 
excess will flow out, after being 
filtered by the fabric through the 
inverted funnel. The upper sur- 
face of the cork can be covered 
with sealing-wax varnish, which 
will greatly add to its appearance 
and also make the bottle air-tight. 
Another way of making a collect- 
ing-bottle will be given next month. 

To use such a bottle, dip up the 
water containing the animalcules 
and pour it into the bottle until 
enough has been strained to make a 
• good collection, pour out most of 
the water, then remove the cork 
and put the specimens in another 
bottle, after which the collecting- 
bottle is again ready for use. We 
have used one precisely like that 
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described alH>ye with great satis- 
faction. 

The finest rotifers will be fonnd 
among or attached to submerged 
plants in sheltered localities. 

At this season there may be 
found many kinds of rotifers and 
vorticellas, water-fleas, water-beetles, 
hydras, and many other beantifol 
and interesting creatures. 



■o- 



Some ^^ Expert " Eridence. 

In the course of the recent trial 
of tlie Rey. Mr. Hayden, in Con- 
necticut, a large number of scien- 
tific gentlemen were called upon for 
their testimony. Some of the eyi- 
dence that was thus brought to bear 
is of an interesting character, not 
only as an indication of the yalue of 
the microscope in such cases, but 
also as showing to what extent we 
can rely ujyfm the results of the ex- 
periments of indiyiduals. 

We will briefly reyiew the testi- 
mony that was based upon micros- 
cjyxyU'juA. examinations. 

The micrfjficope was employed 
for two purposes on this trial ; for 
the examination of specimens of 
white arsenic, and for the detection 
of bhKxl-cjorpiiscles. 

In the study of arsenic-crystals 
and the yarious kinds of arsenic in 
the market, Professor E. S. Dana 
had spent several months, and his 
testimony was of a satisfactory na- 
ture throughout. Samples of arsenic 
from different manufactories yaiy 
in character more or less, and this is 
als^^ true of the products from the 
same factory at different times. The 
fxjculiarities are to be found in the 
projKirtionate number of crystals, 
amorfihous particles, and dust, in the 
size of the crystals and masses, and 
in the general appearance of the 
specdmens, particularly when exami- 
ned by reflected light, which shows 
the crystal-faces either dull or 



polished, or, when they have 
subjected to the slow action of 
solyents. striated and mailed. 

Among the causes which preTent 
unifonnity in the products of ik 
same factory at different times, msj 
be mentioned the rapidity of tb 
crystallization — ^which varies wift 
the temperature — the larger crystak 
forming most slowly ; the densitjof 
' the vapor in the condensing chain- 
bers : and the presence or absence of 
foreign matters. 

Although it is admitted that the 
product of a factory varies frwn 
time to time, it appears that it k 
possible to distinguish the arsenic (^ 
different makers with some d^ro 
of certaint}', and Professor iJaa 
believes t&at he could certainly 
, identify the brands in his posseflBii 
known' as " Davton, " " Garland," ^ 
*' Welsh," and '•'Dragon," by micro- 1 
scopical examination. 

Many specimens of arsenic wae 
: examined by Professor Dana, tat 
! we will only refer to a few of then 
j in illustration of the character rf 
his observations. The arsenic fidft 
the Tavestock works which h 
visited, contains never less than one- 
half his bulk of minute, but perfect, 
octohedral crystals. The " Grarland" 
or glass-arsenic contains no crystab, 
hence, when ground it appears as an 
amorphous powder. By examining 
fourteen slides of a certain sample, 
one-third of it was found to consist 
of distinct crystals, most of them 
varying in size from y^jVir ^ tM 
of an inch, taking the maximum 
and minimum diameters. By r^ 
fleeted light the crystals showed an 
imperfect lustre. 

Another sample was made up al- 
most exclusively of regular octohe- 
dra, which formed nine-tenths, never 
less than three-fourths, of the entire 
mass, in size about yiAnr" ~ nJW » 
some as large as ^^" - ^W^ ^^ 
smooth, and brilliant surfaces. 
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iTsenic that was found in the 
of the poisoned girl had a 
h tinge, probably caused by 
ion of some sulphur com- 
which partly changed the 
to a sulphide. There were 
like fragments, or very few, 
8 of the crystals showed the 
parallel lines and triangular 
58 or depressions, which are 
d by solvent action. 
>ther gentlemen who touched 
is subject in their testimony 
differ from Professor Dana 
Qoticeable extent. Professor 
s evidence was almost iden- 

osing these remarks about 
we must refer to some pho- 
s of crystals of this substance, 
sent to us by Dr. T. D. 
IS, of Chicago. The photo- 
show certain characteristics 
samples quite clearly, and 
3on could readily distinguish 
3rent kinds. 

testimony regarding blood- 
ies, is of a less satisfactory 
jr than that which relates to 
nic. 

jssor Wormley, of the Uni- 
of Pennsylvania, Professor 
of Yale, Dr. Treadwell of 

Dr. Sanford and Dr. J. 
dward were the principal 

on the blood examina- 

)st embarrassing error, and 
ich we would hardly deem 

for a microscopist to fall 
ho was familiar with the 
nee of blood-corpuscles, was 
by Professor White. He 
m alga upon a stone and 

it for blood. Further ex- 
3n enabled him to correct 
or; but the fact that the 

was made, shows the neces- 

extreme caution in such 
itions. One of the most 

statements of all was made 



by Dr. Treadwell. In one instance 
he testified, after measuring only 
four corpuscles (having accidentally 
lost the others) that ranged from 



tsVt ^ 



g^^y^" in diameter, as 



follows : " I am quite positive that 
these were human blood-corpuscles, 
and that they did not belong to 
blood of the pig, sheep, goat, horse 
or cat." In another place, referring 
to some other examinations, he 
stated that he had "obtained cer- 
tain proof of human blood in one 
instance only " (this was from stains 
on a knife). Dr. Treadwell was 
asked this question: "Now, Doc- 
tor, if you have five specimens of 
different bloods riven you, will you 
be able to say which are human ? " 
He replied "Yes, if an honest and 
competent man prepares the slides 
for the microscope and with fresh 
blood. Then I could give you an 
answer in a couple of hours." We 
have not space to give the ad- 
mirable testimony of Dr. Sanford 
on this subject, which we regard as 
perfectly reliable and correct. 

This review is based upon the 
reports of the trial given by the 
daily New York papers, which 
seem to be quite reliable. 

Dr. Woodward speaks for him- 
self in the following extracts from 
a communication with which he 
has favored us. 

Referring to the range and varia- 
tion in the size of the corpuscles, Dr. 
Woodward says : 

" What I actually testified as to 
these points, was substantially as 
follows: That the largest human 
corpuscle I had ever measured in 
any human individual, including 
all ages, was 400-millionths (^^W) 
of an inch in diameter, the smallest 
222-millionth8 (rjW)- I s^i^i? how- 
ever, that I did not for a moment 
believe that these dimensions repre- 
sented the extreme limits, for G. 
Hayem (Rech. sur Vcunat normale 
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/'/ jjf/f/i, ila AV///>/, J 'aril-. 1 *'7^. p. 44 » 
liii.) vi'i'i'\\\\\j \t\\miii-A ijjjit in /•hrr^uic 
itiiii'tjii<' ('oii<liiioijh Jj(; Ji;tr ifii'ariire'l 
iIk'Iii iih liir^fif iih 12 or even 14 
niirn>niilliin*'tei> ^ijje l;itter=;'}51- 
JiiilliontliH of :«n Inr*li^ and as Kinall 
ar* 'J.{'», or evfn 2.2 nii<'roniiJlimeterK 
(llu-litttcr SO niilliontlinof aninrrhj. 
hill fvrn tiikin/r tlie liniltn I Jiad 
mVhi'll' niciihiin^d an flu; (jxtrenien 
t'ur lifaltliy individiiaLs, the diiTer- 
ohre ill hi/.e luMween tlie lar^ttHt and 
tlu^ riumllest human hlood-i'ormiscle 
wiih uh«iiit an ^real, relatively, as 
the dilVenMuu^ hi-tween tlie shortest 
auti ihe tallest adult man, and as 
in litifh i-aM'ts all |M)SHihle transition 
torin^ oi'i'ur, I held that hv measur- 
ing fen, tit'tv, or a hundre*!, or (»ven 
a nuh-h larger nund»er of eorpiiseles, 
we ar\^ no mt»re liki'lv to obtain an 
av\'rai;e ^i/.e that will ai!:r*iv with 
\\w ne\t ^el of similar measuiv- 
mem>s (han we are hv measurinir 
I he hv»ii;lit v»t as maiiv men, likelv 
iv» V 'Stain an averai^^^ whieh will 
rtiiive wiih [he aveiiiiri* heiirht of as 
iuAv.\ mere indivivluals me;uiui\\l 
eUx where, h wu> tv» this eau^e, 
eii".'l\» ch.ar I airriluuevl the vvn- 
>U'eniMe vl'.:Ye».vnvv> he c ween the 
>M:euiev.:> .i> te rhe aver,ii;>.* si^e <.>f 
hue.M". ivvi ev'iini>elecs j.Uil»llshv\l bv 
iL»e h'i^lu'si: e.i!v*t\>cie^';>UMl :iu:h'.*ri- 
l'A> vlii-'.'ii; :!ie !;i>: tew vea:>>. I 
su\! l!u: wh \' iiuvv K:*i;:l.i>li uud 
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Mayet, Lefort and ComiV which 
re]^rte<l June 9tli, 1S73, placed it 
at 7.5 micromillimeters (%. «. 295. 
millionths, or y^ of an inch), witli 
which Hayem i p. 43 op. cit m^) 
and other recent French anthontiei 
a^ree. On the other hand, J. 
Pelonze and E. Fr6my {Traite i 
Chhnie, etc., 3^ ed. eiitwremi 
refondne, t. VI, Paris, 1865, pi 
: 4ii2; place the average as high ai 
y^y of a millimeter {i. e , 32i>-inil- 
lionths or -^-^ of an inch), whfle 
the average usnally accented in 
(lermany, that of Welker(.^ck. " 
fhr Hat. Med., Bd. XX, 1863,8. 
'2:>7), is intermediate between the 
foregoing, viz.: 7.74 micromilE- 
nietei-s (v. e., 304-millionth8 or^^i 
of an inch). 

" As for myself, I did not pretend 
to make any general statement is 
to the true average size of thehur 
man ivd coqniscles, my experience 
beintr tliat the averages obtained 
by the mi>st careful measuremorii 
of any nKnierate number of oa^ 
puseles differ considerablv. As to 
this I eitoil the tigures I have ^ 
Hshed \ Amer. Jour, of Jled. ^ 
..hmuarv, 1>75, p. 1; and Trans, (f 
the Amer. Jled. J*»., VoL 27,1876, 
p. ■■»' 4 ', ami ailtle«l that several othei 
dveniire^ of measurements of humaa 
bl.^.'t.r rtveurly made by me with 
every iv-ijiiible precaution, also dii- 
r'tT tr'-m eaeh '.'ther considerably 

i^ will be seen below u 
■■ As :'• r the red bl«»l-coTpuscle8 

.«: :Iie -i.e. I testitiei that I had 
:'.i.aoii>:«.i. ".:: rliLs i-nfmAl single cor- 
vu^eles i*s 'ari!?f J^ 'he Lirgest I have 
jV", r ':.v>H:vf ineaifureii in hurMB 
>I« « .1 : riiers js -anall a& the small- 
,< •■• !iii:'ia:i oil 'nL and every po8- 
-::Ie 'r-i:!>i-i« a xTveen. Here, too, 

i ~:ilv'iii: ivi-ru^es I had arrived at 
•■•ii-aolc -^r>u>.^ Ofr L-i-ulliver himself 

;:«i. '.» i\:z Mp-. L explicitly stated 

■Kii "Ik- ^titrii ivyrage of all the 
•.lua^ui^mtiita' :iiar I ever recorded 
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dog, was somewhat smaller 
le average of all I had re- 
fer man. Yet, some of the 
}8 I had found for fifty or a 
d, or even more canine cor- 
were larger than the smaller 
is obtained for human blood ; 
occasionally rivalled the 
I mentioned further that I 
with the view of L'Perier 
des Tramaux de la Soc. de 
I, de Bordeaux. 1877; p. 
seq.\ that the blood of quite 
dogs (up to a month or two 
)re frequently contained very 
orpuscles, and gave averages 

tnose obtained from human 
:han was the case with older 
\. I had, since the trial com- 
l, mounted several slides of 
od of a pup three weeks old, 
;h corpuscles measuring 400- 
ths (tkW) of an inch in di- 

were by no means rare (I 
id that I have these slides 
U take pleasure in showing 
)rpuscles to any competent 
iopist). Fifty corpuscles on 

these slides gave an average 
millionths oi an inch ; forty 
les on a slide from another 
• the same age, gave an 
J of 320-millionths of an 
vhile twenty corpuscles from 
od of a full grown dog gave 
age of but 300-millionths of 
I. Measured with the same 
lents, fifty corpuscles of my 
ood gave an average of 324- 
fchs; forty from another in- 

1 gave an average of 327- 
fchs; twenty from another 
1 average oi 316-milliontlis. 
[ that ail these measurements 
lade with a new Zeiss ho- 
jous immersion -^ and a 

micrometer, the power be- 
h, that each division of the 
eter-wheel equalled ^ go^ooo 
ich. Every corpuscle in the 
selected was measured, each 



beine first brought to the centre of 
the field for the purpose, and those 
corpuscles which appeared to be 
other than perfectly spherical, were 
measured m the long and short 
diameters, and the mean taken. In 
short, every known precaution was 
employed to secure accuracy. 

In view of all the foregoing con- 
siderations, I did not mink the 
microscopist is warranted in at- 
tempting to distinguish on oath, 
between human and canine blood, 
even on preparations carefully made 
from fresh blood. If he makes a 
supposition based on the average 
size of fifty or a hundred corpuscles, 
he will no doubt often come out 
right, but he will also occasionally 
copse out entirely wrong ; and the 
difficulties in the case oi corpuscles 
soaked out from dried stains, are of 
course still greater. 

CORRESPONDENCE. 

A DEVICE FOR MOUNTING. 

To THE Editor:— I have recently 
devised and applied to my Cox turn- 
table, a simple device which I find 
to be of much use, especially when 
mounting in glycerine. In brief, it is a 
slender arm of brass which is attached at 
one end to the hand-rest of the turn-table 
by a milled-head screw. The other end 
extends over the centre of the turn- 
table at a suitable height above it. 
A pointed screw comes down through 
the end of the arm exactly over the 
central dot. In mounting in glycerine, 
for example, after the cover is ap- 
plied to the object, the slide is transferred 
to the turn-table, the cover is brought to 
the centre and the pointed screw is turned 
down upon the cover, compressing the 
object and expelling the superfluous fluid. 
After a rough cleaning a ring of gelatine- 
solution may be applied, as directed in 
Marsh's Treatise on Section-Cuttings p. 
41. After a couple of applications of the 
gelatine and time allowed for it to set, the 
screw may be loosened and the slide re- 
moved from the turn-table. 

This little piece of apparatus may not 
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be new, but I have never seen it figured or 
described. Its advantages are obvious, and 
I am sure every reader of the Journal 
who will have this simple auxiliary fitted 
to his turn-table will be pleased with it. 

A. L. Woodward. 
Syracuse, N. Y. 

THE ACME STAND. 

To THE Editor: — Referring to the 
description of the " Acme " stand, which 
appeared in the first issue of your Jour- 
nal, I desire to add a few words in order 
to place the matter fairly before your 
readers. 

The ** Acme " stand owes its appearance 
to an agreement, entered into between 
Prof; J. Edward Smith and myself, over a 
year ago, while we were present at the 
Microscopical Congress at Indianapolis. 

Without going into details, it was then 
and there mutuadly agreed to attempt the 
production of a new stand, which snould, 
at a low cost, comprise all the late im- 
provements, be equal to any and all work 
— in short, the idea was to produce, if pos- 
sible, an Acme stand, Prof. Smith agreeing 
to give the benefit of his long experience 
as a manipulator, and I mine as a work- 
ing optician. 

Our agreement has been carried out to 
the letter, and from the date mentioned. 
Prof. Smith and myself have been in close 
correspondence, the result of which is the 
" Acme *' stand. 

Will you, as an act of justice, publish 
this explanation, and with the hope that 
the " Acme " will be found practically what 
Prof. Smith and myself claim for it, I re- 
main, dear sir. 

Respectfully yours, 

John W. Sidle. 

Philadelphia, January 25th 1880. 



NOTES. 



— The Iowa State Medical Society con- 
vened at Des Moines, on January 27th, 
1880. 

A few medical men interested in micros- 
copy, brought their microscopes, and ex- 
hibited histological objects, which were 
changed every session. Most of the 
inemDers were interested in the matter. 

At the close of the morning session of 
the second day, a microscopical section 
was formed by electing Prof. J. J. M. 
Angear, M. D., as President, and Prof. 
W. JD. Middleton, M. D., as Secretary. 



— The wax-cell which Dr. Ham 
cribes in his article is really a go 
It may be thought that wax alor 
soft for durable mounts, but th; 
the case. Experience has shown t 
an excellent material for the purpc 
Hamlin has kindly send us a cell p 
according to the instructions he hs 
and it is very neat and clean. W 
our readers to give the process 
trial. 

— The prices of microscopes an* 
sories seem to be going up. W 
several changes in Beck's catalogi 



QUESTIONS AND ANST 

[This column is freelyr open to all whc 
formation upon any subject connected wit 
copy. It is hoped that the readers will repl} 
to the questions which are asked.] 

ANSWERS. 

(i.) In the M. M.J., vol. 4, p. ] 
1870), Mr. Wenham refers to a 
graph of Angulatum " magnifiec 
thousand diameters," exhibited pr 
to 1854: One of the photograph; 
in the possession of Mr. Jabez He 
p. 124, Mr. Wenham refers to 
thousand diameters," and on p. i 
au outline-sketch with camera-k 
Podura with " six thousand dianr 

The Rev. W. H. Dallinger has 
edly mentioned ** ten thousand dia 
in his papers, and implies ever 
magnifications as being at his co 

Messrs. Powell and Lealand ha 
licly exhibited Angulatum wit! 
thousand diameters." 

Dr. Woodward's photographj 
about four thousand diameters wi 
success on certain boldly-marked 
but with Nobert's higher bands 
pears to have obtained the best d 
suits with hardly more than one t 
diameters. J. ] 

London, Feb. 11, 1880. 

(3) If A. L. W. understands all tl 
ent methods of constructing objec 
question can be intelligently answ 

One method of constructing tl 
lens of high-power objectives — 
in most common use by first-clasj 
— ^is to make the front achromatic 
bining two or three lenses; sue 
are known as compound-fronts 
years ago Mr. Wenham, of Londc 
duced fronts of a single lens. Ab( 
Mr. ToUes added another single 
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the former one, giving better and 
iefinition, and he termed the ob- 
:hus constructed four-system ob- 

but, finding that term cumber- 
hanged it to "duplex." Four 

had been made previously by 
d by Hartnack ; but not on the 
mula that was used by Tolles. 
isly enough, Mr. Wenham, after 
ng for eight years that it was im- 

to get through any objective 
an an angular aperture of 82** 

R, M. Society, Dec. 1879) gives 
oint so far as his contention ap- 

the "duplex-fronts" of Tolles, 
snoring the fact, or disputing it, 
•eated measurements of the aper- 
three-systems by Tolles, Wood- 
eith and others. One of Tolles' 
stem had been in Wenham's own 
and was grossly mismeasured. 
ne objective had just been meas- 
th Zeiss' apertometer, a modifi- 

Tolles' of 1872, and gave a balsam 

93®-|"» just as Tolles made it 
Carl Reddots. 
1, Feb. 1 8th, 1880. 



)SCOPICAL SOCIETIES 



ELLESLEY COLLEGE, MASS. 

regular monthly meetings have 
)t up with the usual interest dur- 
)resent college year. 
I few of the papers and exhibits 
lentioned. 

•Junn, Prof, of Biology, who spent 
imer with the Zoological Expedi- 
d out at the Johns Hopkins' Uni- 
br investigating the fauna of the 
long the Southern States, gave an 
ig account of deep-sea dredging 
e-collecting, and described some 
e thus found. She exhibited from 
IS which she obtained, Synapta 
and several varieties of sponges 
Iroids ; specimens of deep-sea 
;s, from the North and South At- 
id the Red Sea, were also under 
oscopes. Miss Ida Brown, Presi- 
the Society, a student in Biotogy, 
aper on white and colored blood- 
js, illustrated by slides showing 
is and haemin crystals. A paper 
-crystals, embodying much indi- 
ork, was given by Miss V. Smith, 
d by the following specimens 
. by herself : crystal-prisms from 
rasned out ; stellate raphides from 



lily ; crystal prisms in onion-sheath ; 
sphaeraphides from begonia ; raphides in 
calla ; crystals in pear, stained. Miss 
Whiting gave a rdsumdoi the exercises of 
the American Society in Buffalo, with an 
abstract of the portion of the address of 
Dr. Ward pertaining to the use of the mi- 
croscope in the detection of forgeries and 
the examination of gunpowder wounds. 
Papers on the antennas of insects, and on 
the best methods of microscopic measure- 
ments have been given. A demonstration 
with Dr. Seller's section cutter, and an 
exhibition with a new polari-microscope 
of the remarkable phenomena exhibited 
by minute crystals, in converging polarized 
light, attracted much notice ; also the cir- 
culation in the branchiae of the triton. 

The Society have formed a plan for 
studying the fauna and flora of the waters 
in the neighborhood of the College thor- 
oughly. Drawings with descriptions are 
handed in to the President, and those per- 
taining to specimens not on the list already 
presented to the Society, are preserved by 
the Secretary. Thus, in time, the history 
of microscopic life in the region will be 
complete. 

The regular meeting was held on Mon- 
day evening, February 9th ; the President, 
Miss Brown, in the chair. 

The leading paper was by Miss Free- 
man, on the method of mapping absorp- 
tion-spectra with the bright-line microme- 
ter of the Sorby-Browning Microspectro- 
scope. 

The instrument was described in de- 
tail, and the method of constructing a 
scale of reference by obtaining the posi- 
tions of the principal Fraunhofer lines. 
The bands in the spectra of different sub- 
stances are mapped out on the same scale, 
and thus compared. 

The paper gave details of the work of 
the writer, especially on the spectra of 
chlorophyll. 

Miss Whitney called attention to the 
contents of the late journals, and read in- 
teresting extracts. 

Some thirty varieties of ferns, mounted 
for the Society's collection by Miss Painter, 
were exhibited and greatly admired. The 
following mounted objects were exhibited, 
accompanied by drawings in detail : As- 
pidium spinulosum, Dicksonia punctilo- 
bula, Davallia Pyxidata, and Cibrotium 
Schiedii, 

The absorption-spectra of two prepara- 
tions of chlorophyll were exhibited under 
the microspectroscope. 

Ada I. Ayer, Cor. Sec. 
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LIVERPOOL (ENG.). 

The second ordinary meeting of the 
twelfth session of this Society was held 
at the Royal Institution, on February 6th, 
i88o, Dr. J. Sibly Hicks, the President, 
in the chair. 

Robert Dempsted was elected an ordi- 
nary member of the Society. 

Rev. W. H. Dallinger exhibited and ex- 
plained Col. Woodward's Illuminator, ma- 
nufactured by Messrs. Powell and Lea- 
land, by means of which any angle of the 
illuminating ray is secured and registered. 

Dr. Drysdale exhibited and explained 
the oil-immersion condenser of Messrs. 
Powell and Lealand, showing with it 
the dotted markings on the diatom Navi- 
cula lyra through a >^-inch objective. 

Rev. W. H. Dallinger read the paper of 
the evening entitled " Microscopical Notes 
on the Order of Minute Insects known as 
Thysanura (Spring-tails) with a special 
study of these scales," illustrated with 
transparencies and the lime-light. 

GRIFFITH CLUB, MICH. 

Mr. E. H. Griffith of Fairport, N. Y., 
read a very interesting paper on diatoms 
before this club, but we cannot reproduce 
it or condense it in our overcrowded issue. 
The paper was printed in one of the Detroit 
newspapers and we doubt not that any 
reader who is sufficiently interested in the 
subject can obtain a copy by writing to 
Mr. Griffith. There are several valuable 
suggestions contained in the paper, parti- 
cularly those relating to the cleaning of 
diatoms. 

CAMDEN, N. J. 

At a recent meeting Dr. Walter M. 
James delivered a lecture on dust, from 
which we make the following extracts : 

The Doctor opened his lecture by a des- 
cription of the various kinds of dust, the 
sources whence they originate, and the 
important part it plays in the diffusion of 
light, citing the well-known fact that a 
ray of sun-Tight entering a darkened room 
through a chink or crevice, would be invi- 
sible from a side view were it is not for 
the infinitesimal particles of dust floating 
in the atmosphere, for light travels only in 
straight lines, and unless the eyes directly 
opposed its rays, its presence would be 
unperceived. Much of the dust we see in 
the air is composed of the pollen of 
plants wafted abroad to fulfill its mission 
in the propagation of its species, and fre- 
quently gives rise to diseases of the hu- 
man system which prevail in the Autumn, 



especially those called coryza or hay 
asthma, hay fever, etc. 

The experiments of Tyndall, showing 
how femientation in various liquids may 
be prevented, if excluded from contact 
with the atmosphere, were fully explained, 
and the formation of those fungoid growths 
called mould, which occur so frequently 
on articles of food and clothing, in moist 
places, were traced to the multiplication of 
the plants from spores carried by the at- 
mosphere. 

Various moulds were exhibited under 
the instruments and the curious branching 
of the Penicillium glaucum, the cells of 
the yeast-plant, vibriones and various 
pollens were well shown by Messrs. Brown, 
De LaCour, Kain and Derousse, with high 
powers. 



Exchanges. 

[Exchanges are inserted in this column witltoi 
charge.] 

Polyzoa, Palates of Mollusca, Foraminifera, Spoon 
and Holothurian-Spicules, Synapta-Anchors, Cmrod* 
ota-Wheels, Echinus-Spines, Minute Sea Sheik, m ex- 
change for Polyzoa, Foraminifera, Histological and 
Pathological preparations, etc. Also, a quantibr of 
Sea Shells in exchange for Land and Fresh-Water 
Shells. 

F. M. HAMLIN, M. D., Auburn, N.Y. 



J. J. B. Hatfield, Arsenal Avenue, IndiansqMlk, 
Indiana, will exchange Bleached Plant-Sections ftr 
good piatomaceous material. List f umbhed oa ^• 
plication. 



For fine specimens of TinHs hyalina^ send » 
stamped envelope to ALLEN Y. MOORE, 

z86 Dodge St., Cleveland, Obio. 



Pleurosigmas and other unmounted Diatoms, both 
Fresh Water and Marine ; also Marine Algae, Ferns. 
and a large quantity of miscellaneous microscoiucal 
material in exchange for good mounted objects. 

M. A. BOOTH, Longmeadow, Mass. 



To exchange, well-mounted Slides of Hair fo 
mounted or unmounted specimens of hair from the 
rarer animals ; lists exchanged. WM. HOSKINS. 

3o8 S. Halsted street, Chicago, In* 



Nicely mounted Slides (opaque) of the Coal-W* 
Derivatives, chemically prepared, crystalline in for*»i 
showing their beautiful colors, in exchange for oth** 
well-mounted material. Chemical name and forrati*^ 
attached to each Slide. About a dozen varieties <>* 
hand. F. L. BARDEEN, M.D., ,^ 

'♦ 30 J^ Meigs street, Rochester, N- ** 



Vanadate of Ammonia, (N H *) * V O *, SUdcs ^* 
the Polariscope in exchange for other Slides. ^.^ 

H. POOLE, Practical School, Buffalo, N. 



Slides mounted from injected Frog's Gatll-blad d^^ 
Liver, Kidney, Stomach, Intestine amd other par^^ 
exchanged for other good and interesting prep^" 
rations. C. BLASDALE, M. C, _^ 

Jericho, Queens Co., N. ^^ 



THE AMERK 

MONTHLY 

IICROSCOPICAL JOUfTNAL 




New Yosk, Apkil, 1880. 



How to Cat and Grind 
Glass Slides. 

BT F. M. HAHLm, M. D. 

The appearance of inaoy of the 
Mes which I have received in ex- 
ihange, indicateB that many amateur 
Qucroecopists attempt to do their 
own grinding; and a few, with a 
mUime indiSerence to all that is 
snt and tidj, send them out with 



attempt to do this work for them- 
fielveB, I offer some directions which 
are the fruit of my experience. 

First of all, it is important to get 
the slides cut to a perfectly uniform 
size. The amateur will, in all pro- 
bability, have to do the cutting 
himself, for I have never yet been 
able to get a glazier to cut any two 
pieces of glass of the same size, and 
with his method it is impossible to 
secure uniformity. I have, therefore, 




lie rough edges untouched, just as 
ley were left by the diamond, and 
Uring greatly in width. Such 
'dee, besides being imsightly, are 
ibleto cut the fingers of those who 
uidle them, that is, if any one 
mdles them more than enough to 
ick them up and return to their 
vner, with "thanks" which are 
hollv conventional, who is sur- 
isea, and probably disgusted, at 
« number of " duplicates " there 
'e in the land. 

Since many, from motives of 
swomy, or that laudable spirit 
hieh desires to know how, and to 
^ able to do various ■ things, 



Fig. 15. 
devised a simple cutting-board 
which secures the desired unifor- 
mity without trouble, I take a pei^ 
fecuy flat piece of hoard, of conve- 
nient size, and prepare it as is shown 
in Fig. 14. The cleat S is fastened 
at the end, and at right angles to it 
are fastened two other cleats {A, A) 
exactly three inches apart and with 
their ends just so far A-om cleat £ 
that when the rule Jl is laid against 
them, it will permit the diamond to 
cut just one inch from cleat S. 
When a piece of glass (G) three 
inches wide, is laid between cleats 
A, A, and the rule is placed over 
it and held against the ends, the 
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diamond drawn along cuts off a 
strip of the glass just one inch 
wid!e. Care must be taken that it 
is the point of the diamond and not 
the edge of the rule that is just an 
inch from cleat A^ or the slide will 
be too narrow. The track of the 
diamond is indicated by the dotted 
line D. In this manner strip after 
strip of glass is cut from the ori- 
ginal piece three inches wide until it 
IS cut up into slides of an exact 
width. Care should be taken that 
the first end of the three-inch piece 
is square, and fits up closely to cleat 
B. If it is " out of square," let the 
end project just beyond the edge of 
the rule and cut on a narrow strip, 
which squares the end, and makes 
the piece right for cutting into 
slides without loss of material. 
Proceeding upon the same plan, I 
make an arrangement for cutting 
the three-inch strips. 

The diamond is undoubtedly the 
best instrument for cutting glass, 
but it is expensive, and requires 
some skill to use it properly ; but I 
have done nearly all of my work 
with the cheap glass-cutters, which 
are sold for twenty-five cents, and 
with entire satisfaction ; indeed, I 
think they make a smoother cut 
than the diamond and consequently 
require less grinding. If one of 
these cutters is used simply for work 
it will last a long time. 

Care should be taken to secure 
thin, clear glass. Ordinary window- 
glass is too thick, but in nearly 
every place where glass is sold there 
may be found pieces excellent in 
quality and sumciently thin. The 
tnickness should not exceed -^ of 
an inch. 

The slides being cut, the grind- 
ing follows. This is done upon an 
ordinary grindstone, and the car- 
dinal principle of the process is to 
grind with the stone turning from 
uie slides. As the ends of the slide 



are the most diflScult, it is best to 
begin with them. The comers of 
the edge are first ground off k 
holding the slide as at -4, in Fig.l( 
Both sides bein^ treated in the sane 
way, the slide is held as at ^, aol 
drawn the whole length of the en^ 
so the stone will not grind up iolj 
the centre of the sli&. The 
being finished, the sides are treatel| 
in the same way, the comers fii^j 
and then the shde is held as at u, 
drawing the length of the slide from 
end to end. The slide is to be 
firmly, as close down to the 8t(»B 
as possible, and the sides of thesIidB^ 
parallel with those of the stoix^j 
except when grinding off Ifc' 
comers. The object in grinding i 
the corners first is to prevent fit 
pieces from splitting off the 
of the glass. The amount groonl 
off from the corners need be onlf i 
very little, just enough to mahi 
straight line from end to end. A 
little experience will soon teach hof 
much. The edge may be finisheda 
two ways, like 2> and E in Fkl^ 
the latter being my favorite men. 
The ends of the slide being oflA 
di£Scult to grind, a good aeai ot 
time may be saved by grinding dj 
the sides of the three-inch strijil 
before cutting them into slides. 

When grinding, it is best, as soon > 
as a slide is finished, to drop it into 
a dish of water, for if laid ouenponi 
another, or upon any hard substanee^j 
the slides are quite likely to 
scratched by the particles worn 
the stone, if the grinding has 
well done and the stone not 
coarse, the edges will present a verj 
neat appearance without additional 
labor, but if their edges are polished 
they will equal those of the dealeis. 
In glass-factories polishing is done 
upon wooden wheels with the sur- 
faces charged with emery, or some 
other polishing substance. I have 
succeeded very well by the follow- 
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ig simple method : I take a soft, 
ine board aqd place upon it a 
uantity of emery and water, and 
ab the edges npon the wood and 
mery. A groove soon forms in the 
)fl; wood, into which the emery is 
{raped, and the edge is rubbed 
Qtil a good polish is obtained, 
beets of fine sand or emery-paper 
ay also be used with success. 
In this, as in every thing else, 
je and observation tend toward 
jrfection. As the fancy paper 
•vers are now nearly abandoned, 
id very properly too, I think, 
•ound edges are a necessity, if one 
ould have his cabinet present an 
tractive appearance, and make his 
ork popular with others. A few 
0iBons grind off the comers of their 
Sdfifi, making them quite round. 
i thk were a uniform custom it 
tught not be objectionable, but as 
iey are in a hopeless minority, it 
advisable to abandon it entirely. 
It may be asked whether it " will 
ly" to do all this. I can say that 
think it will, unless one buys his 
ides in large quantities. Tumii^ 
e stone with one hand and grino- 
g with the other, I have ground 
enty-five slides in an hour, which, 
ormnary prices, would make my 
)or worth 75 cts per hour. But 
lether it pays or not in dollars 
1 cents, a knowledge of how to 
the work with simple means 
y not only lead to improvement 
the appearance of many cabinets, 
: to tne construction of many 
essories made of glass, which are 
7 useful about tne microscope. 



nnting in Balsam with Cells. 

f a cell is made upon a slide with 
pared balsam (by Merriman's 
thod), AlgBB and other objects 
considerable thickness, may be 
anted with great facility. The 
. is allowed to dry imtil clear, 



and suflSciently hard to bear the 
touch of the finger. It is then filled 
with prepared balsam, thinned so 
as to now readily. The Algae may 
then be taken from the chloroform 
(if treated according to Stodder's 
method) and transferred to the cell. 
The cover being applied, little or 
no balsam will be found to overflow, 
and the mount may be set aside to 
harden. No spring-clip is required. 
For a short time the inner edge of 
the cell may be distinguished, but 

Presently the cell and the interior 
uid become a homogeneous block 
of balsam, and the mount is practi- 
cally finished. A ring of gold-size 
or other cement, may be added if 
desired. W. 



New Microscopes and Acces- 
sories. 

In the article describing Crouch's 
"Histological" microscope, we were 
in error when we stated that the 
base was not of brass. The stand is 
made of brass throughout. 

This month we take pleasure in 
presenting an illustration of Beck's 
"Economic" stand, which has been 
improved, and adapted to the wants 
of those who desire a cheap and good 
stand. When we have said this we 
have but very little to add, for in its 
original form this stand was one of 
the best known in the market. 

The illustration shows the present 
model with rack and pinion. A tube 
for carrying sub-stage apparatus is 
shown on the right. This tube is held 
beneath the stage by a bayonet catch, 
and serves to hold various accessories, 
the most important of which are the 

f)araboloid, the dark-well, the po- 
arizing prism and the diaphragms. 
This stand is very convenient 
and useful, and is attractive in ap- 
pearance. 

Including a 1-inch and a j^^-inch 
objectives, two eye-pieces and seve- 



THE AMERICAN MONTHLY 



[Apt], 



ral small accessories and case, the 
Btend, as tigured, sisUs for $55.0(1. 

When fitted with a movable glass 
stage it sells for $60.00, together 
with the same accessories. 

Mr. "W. H. Walmsley, of PhUa- 
delpliia, is tlie agent for Messi-s. R. & 
J. Beck, of London, and he keepa 
a full line of their goods, constantly 
on h&ud. 




The Preparation and Moanting 
of Xicroscoplc Objects. 

I. CEMENTS AND APPAEA.TUS. 

Before entering upon a descrip- 
tion of the processes of preparing 



slides for the microscope, a few 
troductorj' remarks will be mac 
It is always a source of satisf acti 
to possess a good series of prepa 
tions, mounted at home, on elii 
which are well prepared and attr 
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appearance. It is not a diffi- 
k to mount any ordinary ob- 
it to determine beforehand 
should be mounted, that is, 
r dry, or in balsam, or in fluid, 
3 judgement as well bb taste, 
e articles are intended to be 
tance in deciding this and si- 
uestions which are certain to 

the mind of the beginner, 
as to instruct in the practical 
ilations. By following the di- 
3 that will be given, any per- 
3rdinary ability will hnd it 
3 to mount objects fully equal, 
7 respect, to those which are 
r seventy-five cents or a dol- 
. in very many instances far 
r to these. 

ar as the intrinsic value of 
d objects is concerned, there 
ioubt that the preparations 
It home will be better than 
from the shops, for the 

is most likely to mount 
jects as he finds interesting 
ith which he is, in some 

familiar, and he will en- 

to bring the peculiarities 

object into view, even at 
•ifice of its general appear- 
[t is true that a large propor- 
the slides sold by the optici- 

only pretty or amusing ob- 
ery attractive on the outside, 
ittle value to the student. On 
er hand, many of the most 
e slides in private collections 
ty, besmeared with balsam, 

by air-bubbles, the cement 
as by a miniature white-wash 
md labelled on irregular slips 
5r of various colors. The pre- 
)f such slides will probably 
b they were made for "work" 
"show," and that he has not 
' prepare what he calls, with 
e contempt, "show-slides" — 

oblivious to the old saying 
hat is worth doing at all is 
ioing well. 



The writer is not speaking from 
theory in this article, but from jpiuo- 
tice, and he asserts, in most positive 
terms, that it is no more dimcult to 
prepare a neat slide without sacri- 
ficing its scientific value in the 
slightest degree, than it is to 
prepare the same object in a 
slovenly manner, and it requires no 
greater expenditure of time. There- 
fore, whatever is mounted should 
be mounted in a neat and proper 
manner, or else, on some future day 
there will be a great destruction of 
old slides, because they are unfit for 
exhibition. 

The processes for mounting that 
will be given in these papers are 
those which the writer knows to be 
good for durable preparations. 

There are many kinds of cement 
in the market, but only a few of 
of them are necessary or desirable, 
half a dozen at the most will answer 
all demands. The most desirable 
cements and mounting media, and 
the only necessary ones, are the 
following : 

1. Canada Balsam. It is desirable 
that this should be rather thick, 
but the ordinary balsam of the drug- 
stores is good enough. Balsam thick- 
ens by keeping and will eventually 
become quite hard, even brittle. Old 
balsam is very valuable for some 
purposes. The yellow color can be 
almost completely destroyed, by ex- 
posing the balsam to sunlight for 
a long time. 

2. Canada Balsam in benzole, 
chloroform, ether or other solvent. 
Perhaps the kind most generally 
useful is the benzole-balsam. To 
prepare this, take balsam that is 
quite hard, either very old balsam 
or some that has been heated until it 
is artificially hardened, and dis- 
solve it in benzole. Make a sirupy 
solution for a mounting medium, 
and dilute a small portion of this 
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Tuitil it will flow freely from a brush, 
for use in finishing slides. 

3. Asphalt or Brunswick-black. 
Either of these can be purchased 
from dealers better than they can 
be made, without considerable 
trouble to procure the proper 
materials. 

4. Gold-size. This can be pur- 
chased from dealers in artists' 
materials. It is a good cement, 
but the writer never uses it alone. 

5. Asphalt and Gold-size. Mix 
one part of good asphalt-cement 
with one part of gold-size. For 
fluid-mounts in general, there is no 
better cement known ; but it must 
be used strictly according to the 
directions, which will be given in a 
future article. 

6. Shellac. A solution of shellac 
in alcohol is indispensable. The 
common shellac is good enough, for 
the color does not show on the 
finished slide. The simplest way 
to make a small quantity, is to dis- 
solve the shellac in alcohol and 
wait for the insoluble portion to 
settle, so that the clear solution can 
be poured off. A little mastic can 
be dissolved in the alcohol, by heat- 
ing, and will give greater elasticity 
to the cement. 

7. Glycerin-jelly is a convenient 
mounting medium. It is advisable 
to purchase this, or else use in its 
stead, Deane's "gelatin medium." 

Ail these cements should be kept 
in wide-mouthed bottles provided 
with good corks, through which a 
suitable brush is passed. By keep- 
ing the neck of the bottle clean, 
this method answers very well. A 
wire or a glass rod passed through 
the cork of the balsam and glycerin- 
jelly bottles, is very convenient for 
taking out portions as required. 

In addition to the cements en- 
umerated, a few others may be used 
for special purposes with advantage, 
but they are not necessary. They 



will be referred to in the proper 
places. 

For dry-mounting, some brasi 
curtain-rings, selected to fit tb 
covers, are very useful ; but the \wfc 
cells described by Dr. Hamlin^J 
are quite afi good, and more rew" 
adapted in size, depth, etc., to 
various objects. 

There are but few instnmu 
necessary for mounting pi 
and these need not be enumerat 
We will only say that a pair of 
brass forceps, a few needles moi 
in wooden handles, a spirit^ 
turn-table, slides and covers, are 
that are absolutely necessary, 
covers should be of three sizes, 
most useful measure respecti^ 
^, ^, and }i of an inch in dianu 
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Procuring and Cleaning . 
Diatomacete. 

It was my good fortune to &• 
cover a locality at CitroneUe, 
bama, very rich in fresh- water foi 
and my plan to utilize my "fiad* 
was as follows: — I placed aboifi 
gallon of the swamp-muck h 
bucketful of water, and thorouj^ 
stirred the mass until it beoinrf 
entirely desintegrated ; by 
means all of the sand settled at ones 
to the bottom, the water, with 
decayed vegetable matter held vol 
suspension, was passed throo^ % 
coarse sieve to separate the grosser 
parts, and the water passed aeaiiL 
through a sieve with nner meshes; 
the resulting vegetable matter wai 
then compressed to drive out aft' 
much water as possible. After this 
treatment, it was spread ont on aa 
iron ash-pan from a coal-grate, and 
then submitted to gradual heating 
over the grate; in about half an 
hour the entire mass was reduced to 
a very fine ash, on account of the 
vegetable matter drying, igniting 

This Journal, page 46. 
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iming up. This ash, when 
ed Tuider a high-power, 
d the valves of the contained 
J in an ahnost perfect state 
iparency. The water remain- 
3r from the first operation 
owed to stand twenty-four 
^hen all of the fine particles 
►ension settled down to the 
, and were easilv collected, 
ind burned for tne diatoms. 
js of the material secured by 
ve process will be sent to any 
•atis ; my address is in the 
anffe " column. 
aicK way of getting marine 
of diatomacese is to take a 
i fresh oyster-shells, and 
ihe back of each one into a 
f water ; as this fluid is with- 
ly, it would be well to cut 
ae cotton into tufts and 
le it in the fluid, which will 
he product suitable to be 
md ignited, as it will take 
I red-neat and entirely bum ; 

however, take a stronger 
) destroy the particles of 
matter of the oyster — the 
spawn which will naturally 
jhed into the water. This 
hell process will give Pleu- 
16 and Coscinodiscus in abun- 

The fresh-water diatoma- 
om the Citronelle deposit 
8 more than thirty kinds 
ms, many of which will come 
ield of view at one time ; and 
iety, surpasses any of the 
ieposits of nearly twenty 
;s that I have examined. 

K. M. Cunningham. 



-o- 



netry and Collar- Adjust- 
ment. 

is deservedly popular book 

Work with the Microscope^ 

lie insists, with good reason, 

importance of making draw- 



ings of objects examined, and points 
out that tne value of such sketches 
is often greatly diminished by the 
absence of any statement oi the 
magnification used in making them. 
But he has fallen into an error 
which should be corrected, because it 
is made by an acknowledged expert. 

He recommends that scales be 
drawn or printed, showing the size 
to which hundredths or thousandths 
of the inch or centimeter are mag- 
nified by each of the objectives 
used ; and one of these scales cor- 
responding to the objective em- 
ployed, he advises, should be pasted 
on every drawing. He has omitted 
to mention the fact that in all ob- 
jectives made with a collar-adjust- 
ment, the magnification at the 
"open" and "closed" points 
varies so much, that scales made in 
the manner suggested would be not 
only worthless, out misleading. 

The fact of a difference existing 
is, of course, well known, ana 
among the methods of nomenclar 
ture for objectives, one having 
strong support is based on the mag- 
nification without ocular and at the 
" closed " point, with a ten-inch 
tube. The amount of this differ- 
ence, however, does not seem to 
have been sufficiently taken into 
account. This will be best illustrated 
by a table showing the variations 
in a few objectives of well-known 
makers, taken with a tube ten 
inches in length, measured from 
the stage-micrometer to the end of 
the tube proper (not to the end of 
the eye-piece) : 



Objective. 



A. 



Geo. Wale z-6 inch, open 263 

do closed 283 

Powell & Lealand z-8 inch, open.. 392 

do ^ closed 500 

Spencer & Sons z-xo inch, open. . . 462 

do ^ closed.. 533 
Wm. Wales z-zs inch, open 517 

do closed 733 

It will be seen that the range in 
magnification is greater with some 



Oculars. 




B. 


C. 


433 


680 


466 


72s 


650 


X025 


833 


Z300 


750 


Z200 


887 


Z4OO 


850 


1350 


Z200 


Z9OO 
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lenses than with others, the differ- 
ence increasing with the increase of 
power, but with, all it is so great, 
that such scales as we have re&rred 
to, would be worse than useless. 
Accuracy can only be obtained by 
using the micrometer with the 
collar-adjustment at the same point 
at which the object sketched has 
been examined, unless, indeed, one 
were willing to take the trouble of 
compiling a table for each objective, 
with the magnification noted for 
each division of the collar through 
the whole range from " uncovered " 



to " covered^ 



J. D. C. 



Coyer-glasses. 

There seems to be no good reason 
why the dealers should not furnish 
cover-fflasses accurately assorted as 
to thicKuess. This does not appear 
to be done. Our most reliable 
opticians have two or three grades, 
but these are by no means carefully 
assorted ; and one who buys in the 
expectation of getting the thinnest 
covers at even a relatively high price, 
is apt to find himself aisappomted. 

I have recently measured three 
lots of covers by means of a good 
" lever-of -contact ", measuring to 
thousandths of an inch, and give the 
results below. The covers were 
obtained from a first-class house, 
and my experience corresponds 
with that of friends. The method 
used was to put the covers in 
separate piles and measure the height 
01 the several piles or columns. 

First lot, 2 oz. marked y|^ to ^iir^^^^' 
making a column 68"**^ high, price $1.75 
per once. 
Those .005 in. thick, measured I***** in height. 



(( 



({ 



(f 



(f 



ft 



•• 



.006 
.007 
.008 
.009 
.010 
.011-.013 " 

.oii-.oie *• 



«{ 



{« 



n 



<i 



(i 



({ 



«{ 



{( 



tl 



<i 



(( 



13 
18 
12 
6 
6 
8 
4 



<< 



i( 



68** 



From the foregoing it will be 
seen that less than one-third of ike 
covers came within the limib 
marked by the label, and two-thivb 
belonged to the cheaper grades h 
the catalogues. Only one six^ 
eighth were of yfy or .005 of « 
inch in thickness, and yet tht 
thickness of cover is a very ordiiun 
one for use with moderately liip 
powers. By far the greater partcf 
the whole are only fit for coveriog 
opaque objects, or objects for bw 
powers. 

To say nothing of the overchaip 
for an article which is not whitit 
purports to be, there is a mm 
general consideration of interest li 
sill microscopists. We ought toll 
able to purchase readily, any thiet 
ness of cover desired, and to be al)k 
to rely on its measurement. Ih 
lever-of -contact is a somewhat e^ 
pensive instrument, and in an hov 
or two one could measure allfte 
covers he would use in years. Th 
dealer should do this work andnn 
us the assorted covers in thoroum 
accurate shape, so that one ofll 
order any thickness from .001* 
upward. 

The second and third lots, meii- 
ured with the one analyzed abofCi 
were labelled respectively jW'^ 
^ " and Vir " to yk"; Number 
two contained none so thick as boidb 
that were in number one, and bo4 
the second and third lots answeied 
very well to their labels. 

R. B., Jb. 



The Simplest Forms of Life.* 



BY B. EYFERTH. 



Infasoria. — {Continued) 

The bodies of Infusoria consist of 
a soft, colorless, granular pareD* 
chyma, which passes into a some 

* Translated from the German, by the Edi- 
tor. 
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lenser outer layer, and a 
rent, structureless mem- 
>r cuticula. In many spe- 
I three layers are readily ais- 
led, in others they pass im- 
ibly from one to another, 
renchyma is capable of con- 

and expansion. Many spe- 
L only bend and curve them- 
a slight extent, and their 
s, therefore, quite definite ; 
can stretch out or contract, 
ad writhe the entire body, 
eir forms are constantly 
Lg — ^metabolic. Externally, 
ly is furnished either with 

several whip-like appen- 
•flagella, — or with suctorial 
srhich are expanded at their 
entacles, — or with cilia of 

lengths and sizes, which 
npletely cover tlie body or 
d only on certain parts of it. 

the class of Infusoria is 
into three orders : 
jUata f FlageUif era\ 
3tina (Suctoria, CI. and L.). 
;a. 
he Ciliata are positively 

to be provided with a 

Whether the Flagellata 
a mouth is not certainly 

All have, however, in the 
u^nchyma, near the surface, 
one contractile vesicle. If, 
lally the case, only one ves- 
•resent, it generally lies near 
eriorendof thebody. Many 
have several vesicles, the 

and position of which are 
[y constant. In the vesicles 
Y fluid periodically collects 
e body-mass, and from time 
is suddenly emptied, a por^r 
rays passing out through an 
ssent opemng in the paren- 



mter parenchyma of all In- 
3ontains at least one nucleus, 
lore of them, and in many, 
) near the nucleus, or in a 



cavity of it, is a smaller nucleolus. 
Both are sharply defined, with a 
structureless membrane and homo- 
geneous, finely granular contents. 
They are not always plainly visi- 
ble, but become so by tne action of 
dilute acetic or chromic acid, or by 
staining with carmine or red ani- 
lin solutions, which color them 
more intensely than * the paren- 
chyma. 

The ordmary process of multi- 
I)Kcation is b;^ simple cross-divi- 
sion; longitudmal or oblique divi- 
sion takes place only in a few. 
What has been considered as lon- 
gitudinal division is, in most cases, 
me separation of two conjugating 
individuals. Other processes (3 
multiplication — ^by budding, swarm- 
scions or embryos (eggs ?) — ^are often 
observed in single genera, but we 
cannot yet regard these as general 

Shenomena. All of them are intro- 
uced by the division of the nucleus, 
or at least accompanied by it. Von 
Siebold and after him Kolliker, 
Clauss, Hackel and others, there- 
fore, regard the nucleus in the In- 
fusoria as analogous to the cell-nu- 
cleus of plants, indeed, the Infusoria 
themselves as unicellular animals. 
On the other side,especially by Stein, 
these ideas are strongly opposed, 
for the differentiation of the infuso- 
rian body seems to be too much com- 
plicated for a simple cell ; it might 
be regarded as a many-celled struc- 
ture not resolvable by our optical 
and chemical means, or else as a 
fusion of different cell-combina- 
tions. 

Still others reach the conclusion 
that the ordinary conception of a 
cell is not applicable to these low 
organisms. 

Many, if not all Infusoria possess 
the pecuUar faculty of contracting 
into balls under unfavorable con- 
ditions of life, e. y., want of water, 
and by the secretion of a firm, 
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membrauonB capsnle — cyst — ^thus 
^ard for a long time against com- : 
plete drying, or starvation. If more 
water is added the cyst bursts and 
the animal lives as before. In many 
species, division into 2, 4, or more 
individuals takes place within the 
cysts ; some appear to become en- 
cysted for this purpose alone. 

The minute cysts are lifted up 
and carried alono: bv the winds from 
the shores and bottoms of dried up 
ponds, and widely distributed witn 
the dust which is suspended in the 
air. The occurrence of Infusoria in 
all suitable liquids which are exposed 
can be thus explained without the 
necessity of assuming their spon- 
taneous origin {getieratio (]equivoca\ 
For this reason also, when the air 
is dry more numerous forms appear 
than'during wet weather. 

The ordinary habitat of the Infu- 
soria is determined by the food 
upon which they live, which is 
partly solid and partly liquid. Some 
tdnds live only in fresh-water among 
Algae, upon which they feed, or 
among which they find other ani- 
mals which afford them nourish- 
ment. Others, which live upon 
foul organic matter, are found only, 
or at least in greatest abundance, m 
stinking pudcHes or infusions. The 
last are especially important in the 
household. They remove foul mat- 
ter in the shortest time, for they 
consume the organic detritus before 
its complete decomposition into its 
elements. 



■o 



The Buffalo Meeting of the Am- 
erican Society of Microscopists. 

(Concluded^ 

To observe the course of these 
burning grains to advantage, cause 
a pistol charged with coarse 
powder to be fired in the dark 
at a distance of a few meters and 
at right-angles to your line of 



vision, and the tiny projectDes liU 
be seen to describe gracefol oorvei) 
each one mimicking, within tJis 
range of two or three meters, lb 
trajectory of the leaden bullet in a 
course five hundred times as Icn^ 
If the shot be fired through glanit 
a distance of one or two meteq 
the ball will pass through leaving! 
hole that will varv somewhat ii 
appearance accordmg to circam' 
stances, and the burning po^ 
grains will leave, where uiey sMb 
the glass, pale, gra^rish stains ^dddi 
look somewhat like greaseproof 
or like the fungoid specks ran 
diseased files have adnered totki 
glass in autumn. They may b 
recognized, however, by tbr 
grouping around the buUet-hole,^ ' 
their microscopical appeanin^ 
and by chemical analysis, aaei 
they do not behave like grease a 
the presence of suitable tests; md 
Mr. Hagan has repeatedly obtiinei 
from them the sulphurous reaedd 
of blackening a microecopic qu- 
tity of a salt of lead. Being cm 
by the burning powder-grams, 1l^ 
indicate with certaintv that fti 
shot was fired near tne suite; 
and a further hint as to the distanei 
may sometimes be obtained £raa 
the degree of lateral or vertiixl 
displacement of the whole dnste 
as measured from the podtioa 
of the ball-hole, the trajectoij 
of the grains being eonsiderab^ 
modified, and that of the ball vA 
perceptibly so at such distances, br 
gravity, or by a strong lateral ^i 
Still more interesting and sugges- 
tive are the appearances when tiie 
grains are firea against wood, painty 1 
clothing or the numan face; the I 
latter experiment being often tried 
by small bovs who look into the 
touch -hole of a small cannon on the 
Fourth of July, to see whether tiie 
cannon is going off or not, and vit^ 
the familiar result of .being so ^ 
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1 of the fact that they can 
it any time thereafter. In 
sase the burning grains may 
and smut the surface, and 
ole grains may bury them- 
entirely below the surface, 
neath which they can readily 
; but, still in a condition 

of exploding. If the grains 
U or positive identification 
lired, by keeping the grain 
ly in view during the 
lation, it should be per- 

only under the microscope, 
mall a quantity can be thus 

may become an important 
a. Every intelligent person 
iformed as to microscopical 
lation knows that an object 
h it would require thousands 
jh a grain, can with perfect 
i certainty be manipulated, 
ed, preserved and re-exami- 
any person of ordinary skill 
pie experience in such work, 
termine whether minute 
6 of powder could be not 
$en and handled but also 

with characteristic results, 
ling it inconvenient to weigh 
inute quantities, I procured 
dgram (% grain) of powder 
ly weighed, and found it to 
by actual count one-hundred 
ty-three particles. Several 
n, of average size, were 
I, each of them being by 
e about the 1-lOOth of a 
n weight. One of these 
fi, tested by being placed on 
> of platinum-foil covered 
with a cover-glass, and grad- 
eated over a spirit-lamp till 
ls, will explode with a dis- 
ash and an audible sound, 
ash and sound being per- 
3 to several persons at once 
ant parts of a small room. 
' results, though less in de- 
rere obtained from smaller 
ies,. estimated to be one^ 



tenth as large, or 1-1000 grain. 
The experiment should be tried in 
a partially darkened room, but still 
so li^ht that the black particle can 
be distinctly seen and its identity 
assured until it explodes. A cloudy, 
grayish stain is left upon the under 
surface of the cover-glass, whose 
appearance is distinctfy suggestive 
01 the flash. As there is usuaJly 
no difficulty in digging out grains 
as large as those I have mentioned, 
this test may be said to be applicable 
to cases where unaltered powder 
can be found imbedded. In this 
manner have been identified as 
powder, black particles taken from 
spots which had previously been 
characterized as pencil-marks, and 
which, if powder, would absolutely 
prove a shot to have been fired 
irom a position different from that 
which was understood to be implied 
in the theory of the prosecution. 
Examined under the microscope 
whUe still, and recently, imbedded 
in some dry substance, the powder 
grains appear to be dry ana dark, 
and granular; and their size may 
often be so fully determined as to 
indicate positively to which of two 
different kinds of powder they 
belong. After being repeatedly or 
persistently moistened, they become 
brownish, and spongy in appear- 
ance, and may be surrounded by an 
efflorescence of nitre which is very 
characteristic. In some cases they 
become surrounded by a bluish 
ring on the white paint they have 
penetrated, believed to be produced 
Dy a reaction between the sulphur 
of the powder and the lead of the 
paint. Usually some of the grains 
only indent the film of paint, or the 
weather-hardened face of the wood, 
without imbedding themselves; and 
this may be true of all if the grains 
be small, the distance great, or the 
char^ light. At a medium distance, 
the largest globular graina may 
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itnlu>(l theiiiHcIvefl fully, while the 
llat, loiiticiihir f^^aitiH, if they strike 
ii|u»ii their (latHide, will only indent 
tho wood, but if they strike edge- 
wirto will cut ])artially into the fibres 
if crtiHHiu^ their direction, bntbury 
thoiiiHolvod deenly between them if 
thoy Htriku witii a cutting edge in 
iho dinu*tion of their length. In 
thoHo various ways may suggestions 
bo miiuod as to tho kind of powder 
and weapon used, tho weight of the 
fharjji\ tho distance fired, the time 
that hari elapsed, and the treatment 
to which tiie surface may have 
boon subjected by nature, by 
aividont, or by design. Further 
light may Ih> obtained from the 
obaraotor of the hole made by the 
ball in passiui:: through the ^lass ; 
but this is iniiopondent of micros- 
ivpioal aid. 

Thoso hints conwniing some of I 
tho frt^hor fields of microscopical 
study, show that it is timely as well 
as fasi'inatinc, pnu»tieal as well as j 
soiontifio, tN'e pursue it at a 
tavonU^le time. Never Wf ore was 
the uuenv»iiV]v as serviet\Hble an ins- 
trument as at pn^sent : never Wfore 
>vert^ a^sH^ mienvkvjvs so plenty 
and s\^ cheap, or cheap microscopes 
hjili so J^sHl : never, ivrhaj>s, were 
nuxrt^ \u\\vrtant fields tor work fully 
K^{vn and n\w.^ire^i but yet 
xin^vvupitsl. We s5*.all do jvv^r work, 
\n^^^^^^^, it we do no: v.^.ake the 
n*.vrsvs\v\v i\ot ov.'v a s^^unv of 
pU>dkture to v^v,rs^^^i\t>s, but o: more 
ik^rious p.rvvr.t to sc:er.vV and to 

Skv\>m^ Pa\ - The ?<\v:ui kIay 
o-S ^>.e v.ux'^ir.j: o:viu\: \v::h i lir^' 

uhMir«cu^ tiu'^ jK:uher4:v". .^z 2<^i:-:< 



ceived, for which the thanb of tb 
Society were tendered. 

Dr. Lucien Howe, of BuSato^ 
read a somewhat technical papers 
the "Development of the JSuti- 
chian Tube and the Middle E»» 
He called attention to the ap^anit 
contradiction of the anthonueBfl 
the subject of the development d 
this tube, and described its apjwp 
ance in ten embryos, repreflen%: 
as many different stages of derdP 
opment. 

" In an embrjro, 56»»- in lenA 
the appearance is not imlike out 
described by Kolliker, in a chickeB, 
at the tenth day of foetal existenca 
In another of 78"^ in laigH 
the sides of the first branchial &m 
have not only closed, but in doii| 
so have apparently left a spot or 
opening between them at one point; 
and the pharyngeal wall in thit 
vicinity is bent outwards, as it wbt^ 
into a' kind of divertaculiun to- 
wards the otic vesicle. 

•' In a still older stage this veeii 
is increased in lengm by the fr 
mation of new tissue, about theip- 
parent pocket from the pharyOi 
until finally the middle ear api)eia 
at its extremity. It will reaaily h 
inferred that the opening wniA 
ix?rsi<rs on the sight of the otliCT- 
wise closed branchial fissure, and at 
which point the middle ear afttf- 
w^rd ai»pears. is, in fact, the rudi- 
iv.en: of thai cavitv.*^ 






Dr. Car: Seiler. of Philadel^ 
rVy.owed wii a paper on "Pho- 



eipmi 
«Phc 
^VTipr^y is izi jiid to Microecopical 
IrS-osnian::!." It was a practical 
a::.: inrcr^^s™^ ?*!**• *^^ ^^ 

Th:: r.-'x: rurerwas ;>eaIdbyPrat 
J*. rMTTjLT'is'Sriihi. ci Clevdancl, 
Oh: .\ ^ccirirLec. - Bef=arks concem- 






.—Mr. J. D. 

To* 
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^resident of the New York 
topical Society, presented 
ciety with a copy of The 
ian Quarterly Mieroscopi- 
(/malj sent by the publishers. 
Geo. E. Blackham, of Dun- 
. Y., gave the results of a 
)f careful measurements of 
jectives of the best known 
Lcturers. 

lad measured the actual am- 
y power of the objectives at 
hes from the front surface of 
►nt lenses ; the frontal dis- 

the working distance ; 
jar aperture of the front 
:he diameter of the field ; 
tness of the field ; the chro- 
Borrection; also the number 
diatom on Moller's balsam 
te, that could be clearly re- 

by the lenses, with light 
I lamp and mirror, and the 
r of the diatom on the same 
lat could be just glimpsed un- 

same conditions, and lastly, 
nber of lines per .001 of an 
liich could be clearly resolved. 

actual performance of the 
was compared with the de- 
►ns given by the different 
, and so tabulated that the 
isons could readily be made. 
0. C. Merriman, of Eoches- 
. Y., read the next paper, 
was on the " Preparation and 
ing of Double-Stainings." 
5d forth a lively discussion in 
Drs. Seller, Blackham, Rez- 
•of. Smith, Mr. J. D. Hyatt, 
lers participated. 
Dwing Mr. Merriman, Prof, 
vards Smith gave a short de- 
m of a new microscope- 
which he stated had been de- 
)y himself and the manufac- 
during the last year. The 
exhibited was a compact in- 
snt, combining most of the 
'^aluable improvements in the 
cope. 



Thibd Day. — Dr. Theodore 
Deecke, of the State Lunatic Asy- 
lum, at Utica, N. Y., addressed the 
society upon "The Microscopical 
Examination of the Nervous Cen- 
ters." He exhibited some of his 
wonderful sections of the entire 
human brain, which must be seen 
to be appreciated. With an instru- 
ment 01 nis own device, he had suc- 
ceeded in cutting sections as thin as 
the -^ of an inch, but thought 
that those about the f\^ of an inch 
were better adapted to microscopi- 
cal examination. He cut the sec- 
tions in a liquid by means of a 
large knife, which was used with 
a saw-like motion. In transferring 
the sections from one liquid to 
another, he used a sheet of blotting 
paper. 

Prof. D. S. Kellicott read a sec- 
ond paper " On certain CrustaceflB 
Parasitic on Fishes from the Great 
Lakes." It was finely illustrated 
by drawings, on a large scale. 

The paper was a detailed descrip- 
tion of the peculiarities of these 
parasites. 

At this stage of the proceedings, 
the Executive Committee handed 
in their report on the Constitution. 
The report was received and ac- 
cepted. 

A Nominating Committee, con- 
sisting of Dr. Blackham, Prof. 
Tuttle, Prof. Kellicott, Dr. Ward, 
Geo. E. Fell, J. D. Hyatt, and C. 
M. Vorce, was appointed to nomin- 
ate the officers for the coming ses- 
sion. 

Dr. Lester Curtis and Mr. W. H. 
Bulloch, on behalf of the " Illinois 
State Microscopical Society," and 
of the " Chicago Academy of Sci- 
ences," invited the Society to hold 
its next meeting at Chicago. Prof. 
Albert H. Tuttle invited the So- 
ciety to hold its next meeting at 
Columbus, Ohio, and Mr. W. H. 
Brearley, of Detroit, Michigan, 
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tendered the hospitalities of that 
city for the next meeting. All of 
these invitations were referred to 
the Executive Committee. 

Afternoon Session. — Soon after 
the Society was called to order, 
President Ward resigned the chair 
to Mr. J. D. Hyatt, and presented 
the following report from the " Na- 
tional Committee on Micrometry," 
of which Dr. Ward is Secretary : 

" Buffalo, N. Y., Aug. 21, 1879. 

To the American Society of Micro- 
scopists : 

"During the past year, a Commit- 
tee upon the subject of Micrometry 
has been organized, representing a 
large number of the microscopical 
societies of the country, and con- 
sisting of the following members : 

" rroi. Wm. Ashbumer, San 
Francisco, Cal. ; President, F. A. P. 
Barnard, Columbia College, N. Y. ; 
Lester Cui-tis, M. D., Chicago, 111. ; 
Geo. E. Fell, C. E., Buffalo, N. Y. ; 
Henry Jameson, M. D., Indianapo- 
lis, Ind. ; Prof. S. A. Lattimore, 
Rochester, N. Y. ; Rev. Samuel 
Lockwood, Freehold, N. J. ; Prof. 
Edward W. Morley, Hudson, Ohio ; 
Joseph G. Richardson, M. D., Phila- 
delphia, Pa. ; Prof. S. P. Sharpies, 
Boston, Mass. ; Prof. Hamilton L. 
Smith, Geneva, N. Y. ; Prof. A. H. 
Tuttle, Columbus, Ohio; C. M. 
Vorce, Esq., Cleveland, Ohio ; R. 
H. Ward, M. D., Troy^N. Y. ; J. 
J. Woodward, M. D., Washington, 
D. C. 

" This committee, as a result of 
individual consideration of the sub- 
ject and correspondence with mi- 
croscopical societies and students, 
would respectfully and unanimously 
tender a report of progress to the 
American Society, and respectfully 
request this Society to rescind its 
approval of the one-hundredth 
millimeter as a imit for mi- 



crometry and to refer that ques- 
tion, together with those oi se- 
curing precision and intemational 
uniformity, to the conmiittee for 
further action." 



The report was adopted, aad 
society rescinded the -rW^f amiDi. 
meter as a unit, and referred the 
matter back to the " National Com- 
mittee." 

Mr. Thomas Taylor, Microscopisk 
of the Department of Agricidtiire 
at Washington, D. C, was next in- 
troduced by the President, and he 
proceeded to explain the work at 
his department. 

Mr. C. M. Vorce, Yice-Presidei 
of the Societv, gave the results i 
his labors in investigating the com- 
parative destructiveness of certaii 
insects, such bb the grasshopper, lo- 
cust, cockroach, etc. He had made 
a series of microscopical examin*- 
tions of the contents of the stOTk- 
achs of these insects. The gras- 
hoppers appeared to subsist on H^ 
ing plants, while the cockroach td 
many other insects, sought out t- 
caying matter, either vegetal at, 
animS in its nature. 

Prof. S. A. Lattimore followed 
Mr. Vorce, with a description of 
different waters, which had come 
under his observation. He had 
been requested to discover the cause 
of the death of fishes in Hemlock 
Lake, the water supply of Kocheft- 
ter, and on examining some of the 
fishes which had been sent to hiin, 
he found what he thought to be a 
fungus growth on the surface of 
the Dody. 

Dr. H. E. Hopkins, in behalf of 
the Local Committee, invited tb^ 
members of the society to enjoy ^ 
excursion to Niagara Falls, ^^ 
Friday, at 2 P. M. 

The invitation was accepted, a^^^ 
the meeting adjourned. 
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Microscopical Soiree. — 
lie most interesting features 
nvention, was the Microsco- 
ir6e.. It was given under the 
of the " Buffalo Microsco- 
ab," at St. James Hall, one 
most commodious halls in 

nstruments were arranged 
ving tables, furnished prin- 
)y Messrs. Mills & Fell. 
m Day. — After the elec- 
members, business matters 
rtance were taken up. The 
ve Committee were em- 
[ to act in the matter of 
ng the transactions, and to 
the minutes of the Indian- 
aeeting. The publication 
proceeoings of the Society 
n progress. 

r. L). Kezner, of Cleveland, 
me remarks on the illumin- 

fine rulings. He explained 
hod of silvering the ruled 
md claimed that it made 
!ss diiScult to resolve ; also, 

was able to easily resolve 
,000-band on Fasoldt's plate, 
o prepared. Remarks on 
e subject were also made by 

Edwards Smith. 

eo. E. Fell, acting Treasurer, 

id his report, showing a 

on hand of $267.90, with 
be received. 

D. S. Kellicott, Chairman 
Nominating Committee, re- 
the following nominations 
ers of the coming meeting, 

motion, the Secretary cast 
ot in their favor, 
new officers of the Society 
following : 

dent. Prof. H. L. Smith, 
, N. Y. ; Vice-Presidents, 
jbster Butterfield, Indian- 
!nd., and C. C. Merriman, of 
;er, N. Y. ; Secretary, Prof. 

E. Tuttle, Columbus, Ohio ; 
er, Geo. E. Fell, Buffalo, 



N. Y. ; Executive Committee, Dr. 
W. D. Eezner, Cleveland, Ohio, 
Dr. Carl Seiler, Philadelphia, Pa., 
and Dr. W. C. Barrett, Buffalo, 
N. Y. 

President elect H. L. Smith, 
thanked the Society for the unex- 
pected honor conferred upon him, 
and stated that with the aid of the 
members, he would endeavor to dis- 
charge the duties of presiding offi- 
cer to the best of his ability. 

He hoped that the members 
would not forget that the honor 
of American Microscopy was in 
their hands. He also expressed 
the hope that only valuable scien- 
tific papers, and many of them, 
would be presented at the next 
meeting, and that material advance- 
ment would be reported at that 
time. 

At the conclusion of Prof. 
Smith's remarks, at twelve o'clock, 
the Society adjourned sine die. 

EDITORIAL. 

— ^We take pleasure in announcing 
that we have established an Agency 
for the sale of American and Foreien 
Scientific Books and Periodicals, 
and that we are prepared to receive 
and to promptly fill orders for books, 
and magazines of all kinds. 



-o- 



— Professor Wm. A. Rogers has 
recently returned from a visit to 
London and Paris, whither he went 
for the purpose of verifying the 
standard-yard and the standard- 
meter which he has employed in hi& 
investigations of standard lengths. 

The yard was compared with the 
Imperial-yard, "Bronze 19," by 
Mr. Chancy, the Warden of the 
Standards, and found to be about 
three ten-thousandths of an inch too 
short, at 62* F. 
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Professor Rogers obtained two 
copies of the meter of the Archives, 
one a line-meter on a copper bar, 
with platinum ends of the new 
form, made and signed by Mr. 
Tresca, now Director of the Con- 
servatory of Arts and Meters, at 
two o'clock on the morning of 
February 6th, 1880; the other 
an end-measure, made by M. Fro- 
ment, which was, in 1868, found to 
be 8.43/^ longer than the meter of 
the Archives, at ® C. 



■o- 



— The twelfth volume of the U. S. 
Geological Survey of the Territories 
in charge of F. V . Hayden, has just 
been issued. This volume is a large 

3uarto, and it contains Professor 
oseph Leidy's report on the Fresh- 
water Khizopods of North America, 
illustrated by forty-eight full-page, 
lithographic plates, with over 300 
pages of letter-press. 

The value of this contribution to 
the knowledge of Khizopods cannot 
be over estimated. Professor Leidy 
has devoted several years to the 
study of these minute and interest- 
ing animals, and we need hardly 
Bay that no other man, in this 
country at least, is capable of 
making a report like this— so accurate 
and so good. 

We have already examined some 
parts of the work with care ; not 
only is it well done, from a scientific 
point of view, but the descriptions 
are so remarkably clear, and the 
habits of the various species are 
eiven in such an interesting way, 
wiat one seems to be familiar with 
the animal without having seen it. 
Indeed this is a book that might 
well be read by those who fail to 
appreciate the attractions of micros- 
copical study, for it is written by 
one who is an enthusiast, we thiuK, 
as well as a careful observer. 
Professor Leidy has given more 



attention to the classification and 
naming of the forms he has met 
with, than to the elucidation of 
structural details, but the latter have 
not been entirely neglected. 

The class Khizopoda, is divided 
into five orders, viz. I. Protoplasta; 
II. Heliozoa; III. Eadiolaria; IT. 
Foraminif era ; V. Monera. 

The first two orders are commonly 
designated as the "fresh-watw 
Ehizopods," the Kadiolaria and 
Foraminifera are marine. Ab 
regards the fresh-water forms, Pro- 
fessor Leidy says : — they " are to be 
found almost everywhere in pod- 
tions kept continuously damp or welj 
and not too much snaded. Thsf 
are especially frequent and abut 
dant in comparatively quiet waten; 
clear, and neither too cold nor too 
much heated by the sun, such as 
lakes, ponds, ditches and pods. 
They are also frequent in wet bop 
and savannas, among mosses, in 
springy places, on dripping rooks, 
the vicinity of water-falls, springs 
and fountains, and in marshy 
wherever the ground is sufficienij 
damp or moist to promote m 
growth of algse." 

The Protoplasta are divided into 
two sub-orders, Lobosa and Filofla, 
distinguished mainly by the psen- 
dopodia, which, in the former are 
finger-like or lobose, and in the 
latter filamentous. 

The Heliozoa, or "sun-aminal- 
cules " are commonly spherical ui 
shape, with delicate pseudopodia 
radiating from every part oi the 
surface of the body. 

After describing the various 
genera and species, there are given 
"Lists of Fresh-water Ehizopods, 
indicating the many forms which 
occur together in certain localities, 
and a valuable bibliography of th® 
fresh- water Khizopods. 

We regret that we cannot give a 
more extended notice of this Dook, 






880.] 



MICKOSCOPICAL JOURNAL. 



7T 



at in attempting to enlarge upon 
3veral points we soon found that 
; was impossible to do justice to 
be subject, in the space at our 
lisposal. 

While we heartily approve of the 
jBtem under which such valuable 
md expensive books canbe published 
)y the Government, we cannot but 
•egret that when those books are 
flsued, they are not to be obtained 
)y the persons who most need them, 
the method of distribution is very 
iefective, and probably always will 
)e, unless the books are put on sale 
it a price even below the cost of pro- 
iuction. We strongly favor the sale 
)f Government publications of this 
aature; for although students of 
Maence are not usually men of 
weilth, and comparatively few 
wdd be able to purchase the more 
expensive books, nevertheless a 
Ittjer number of such publications 
yould find their way into the hands 
►f scientists, than is they do under 
fce present system. 



-o- 



Dr. Treadweirs Evidence. 

Dr. Tread well writes to us that the 
>port of his testimony in the Hay- 
3n trial, which we published last 
lonth, has placed hun in a false 
Jsition. 

We are pleased to learn that he 
isclaims the assertions regarding 
le possibility of identifying human 
ood, that have been attributed to 
m, and his letter will have all the 
eminence of the former article. 
We quote from it the following 
ition : 

'' In the March number of your 
umal — a copy of which some 
e has kindly sent me — ^you quote 
- as saying in my testimony in 
e Hayaen case, 'In one instance 
' testified, after measuring only 
Urcorpuscules (having accidental 



ly lost the others) that ranged from 

tsVt" to TaVs^i^^ diameter, as fol- 
lows: I am quite positive that these 
were human blood-corpuscles, and 
that they did not belong to the blood 
of the pig, sheep, goat, horse or 
cat. In another place referring to 
some other examinations, he stated 
that he had obtained certain proof 
of human blood in one instance 
only (this was from stains on a 
knife). Further on you say ' This 
review is based upon the reports of 
the trial given by the daily New 
York papers, which seem to be quite 
reliable.^ 

" I wish to say that the expression 
'I am quite positive that these were 
human blood corpuscles,' and the 
statement that 1 had 'obtained 
certain proof of human blood in 
one instance only,' or in o/nv ins- 
tance, originated very far outside of 
my testimony. I gave no opinion 
wnatever as to any blood being 
human blood except in distinction 
from the blood of some animal or 
animals named, and I defy any 
person to show that I have ever ex- 

i)ressed such an opinion as al- 
eged, in any of the comparatively 
numerous cases in which I have 
testified. I have always been careful 
to state that there are animals whose 
blood cannot be distinguished from 
human blood and that consequently 
the latter has nothing in iteeK by 
which it can be identified or its 
origin determined. That I have thus 
testified in every case in which I 
have been engaged and in which the 
question of the possibility of dis- 
tinguishing the blood of man from 
that of other mammals has arisen, 
I can abundantly prove. If you 
will take the trouble to obtain and 
consult the official stenographer's 
report, you will find that i testified 
to this effect in the Hayden case. 

" One of the fractions given in 
your quotation is incorrect, as is 
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also to a great extent the statement 
in regard to the identification of the 
^ five specimens of blood.' " 

J. B. Teeadwell. 



CORRESPONDENCE. 



To THE Editor— Having frequently 
noticed the perfect ease with which one 
can keep both eyes open when using the 
binocular as a monocular microscope — in 
fact, a novice will generally think that he 
is using both, — I thought that the follow- 
ing simple arrangement would be of value 
to those who use the monocular, but who 
have not learned to keep both eyes open, 
as is recommended, while using only one 
at the tube. Indeed, there are many 
persons who find it a very difficult matter 
to do this. I am convinced that the 
fatigue, and often pain felt after using the 
microscope is almost entirely due to the 
closing of the eye not in use. (In some 
cases it is caused by too intense or too 
feeble illumination.) 

The arrangement is simply a blackened 
piece of sheet-brass, cut to the required 
shape and attached to the eye-end of the 
microscope-tube in the manner best suited 
to the instrument. A convenient way is 
to attach it to the cap of the eye-piece. 
The eye not in use may then be kept open 
with perfect ease, and will not receive 
images of external objects to interfere 
with the image in the other eye. 

Edward Pennock. 



[Mr. Pennock has kindly sent us one of 
the shades mentioned in his letter, as 
made by Messrs. J. W. Queen & Co., and 
it certainly is the best thing we have ever 
seen for the purpose. — Ed.] 

NOTES. 



— The long-expected book of Professor 
J. Edwards Smitn, " How to see with the 
Microscope," is now in the hands of a 
publishing house in Chicago, and is 
expected to be out in March. We look 
to its publication with much interest, and 
will give our readers early notice of its 
contents. 



— A sixth edition of Carpenter's excel- 
lent book. The Microscope and its 
Revelations, is in preparation, and will be 
ready next fall. The fifth edition is out of 
print. 

— The Medical Record oWts an instance 
of the discovery of Trichinae in fishes. 
Ne^r Ostend, on the North Sea, the 
worms were found in abundance in the 
flesh of fishes. It is supposed that they 
had eaten of the offal in the harbor. 

— An exceedingly interesting and valu- 
able paper by D. D. Cunningham, entitled 
" On certain effects of Starvation on 
Vegetable and Animal Tissues," is pub- 
lished in the January number of The 
Quarterly Journal of Microscopical 
Science. The experiments on vegetable 
tissues were conducted by cultivating cer- 
tain Fungi {Choanephora, and Pilobolus 
crystallinus) in various ways ; and for the 
study of animal structures, larvae of the 
toad, Bufo melanostictus, and of Rana 
tigrina, were chosen. We regret that we 
can only direct attention to this article, 
not having space to notice it more fully. 

— Mr. H. F. At wood, in a private letter 
to the Editor, writes as follows : " I am 
using something new in the way of aquaria 
for Entomostraca, and it works well and 
makes rather unique ornaments for the 
window. I use the glass balls such as 
sportsmen use for trap-shooting. The ones 
now hanging in my window are of blue 
glass, and the Entomostraca are doing 
well, propagating fast, and of course are 
quite conspicuous, owing to the balls 
magnifying somewhat. Half a dozen 
hung in the window present a rather 
pretty appearance, and I have different 
families in each." It has suggested itself 
to us that by using such glasses of differ- 
ent colors, some interesting comparative 
experiments might be made on the effect 
of colored light upon the growth and mul- 
tiplication of various microscopic organ- 
isms. 

— We have lately received " A Con- 
densed List of a few of the Most Desirable 
Microscopes, of moderate cost, and ac- 
cessories, mounting implements and ma- 
terials," etc., from Messrs. R. & J. Beck, 
of Philadelphia, and also a " Supplement- 
ary Catalogue of new and second-hand 
Microscopes, Microscopic Apparatus and 
Telescopes," from Messrs. J. W. Queen & 
Co. Those who intend to purchase such 
apparatus would do well to send for both 
of these pamphlets. 
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mCEOSCOPICAL SOCIETIES. 



LANCASTER, PA. 

The Microscopical Society of Lancaster, 
Pa., was organized February 9th, and has 
already reached the number to which its 
membership was limited — twenty-five. In 
addition to the business meetings, a 
monthly " conference " will be held for 
scientific lectures and discussions. A 
large portion of its members are physi- 
cians, but other professions as well as 
trades are represented. The President, 
Dr. J. W. Crumbaugh, delivered the 
first lecture, on " The Microscope," on the 
16th of March. The new Society promises 
well and has our good wishes. 

WELLESLEY, MASS. 

The regular meeting was held Monday 
evening, March 9th, 1880, Miss Hayes, 
the newly elected President, in the chair. 
The first paper by Miss Beattie, on ** Cell 
Walls," was finely illustrated by black- 
board drawings, copied from her own 
work, as was also the next paper by Miss 
Cook on " Cell Contents." The remainder 
of the evening was occupied by Miss 
Whiting, who gave an exhibition upon the 
screen, of crystallization. The substances 
used were nitrate of silver, chlorides of 
ammonium, barium, potassium, sodium, 
calcium, sulphates ot iron and copper, 
bichromate of potash, alum and camphor. 
Under the microscopes were shown, with 
parabola-illumination, several crystalliza- 
tions, and in illustration of the papers read 
the following slides, prepared by Miss 
Painter : Crystalloids from potato-tuber ; 
cystoliths from leaf of Ficus elasticus ; 
crystals from onion, calla, and leaf of 
cactus; starch-granules from potato-tuber, 
and milk-sap of Euphorbia ; stomata 
from leaves of lily and begonia, and 
cyclosis in stamens of Tradescantia, 

M. Virginia Smith, 

Cor. Sec. 

LIVERPOOL (ENG.) 

The third ordinary meeting of the 
twelfth session of this Society was held at 
the Royal Institution on Friday evening, 
March 5th, 1880. 

Mr. Stuart, of Messrs. Ross & Co., 
London, exhibited and explained the prin- 
ciple of their new Patent Microscope, the 
chief advantage of which consists in a 
firm, thin stage and swinging substage. 

The paper of the evening was by the 
President, Dr. J. Sibley Hicks, on " The 



Eyes of the Arthropoda." Dr. Hicks 
briefly described the condition of the eye 
in some of the Thysanura, pointing out 
that in two of the Genera of. that Order 
the eyes consist only of dark pigment. 
After describing the conglomerate eye as 
seen in the common Millipeda, he pro- 
ceeded to eive a more detailed account of 
the eyes of Spiders. He showed that the 
disposition of the eyes in these harmless 
and much despised little creatures,although 
uniformly symmetrical, is extremely varied. 
Referring to their color and structure, he 
described the eyes of some spiders as 
being of the most brilliant hues ; each 
eye a brilliant little shining hemisphere, 
and the tiny cluster of eyes grouped in 
front of the head in some of the Salticides, 
sparkling and glistening like polished 
gems, vying in color and lustre with the 
emerald and other precious stones. The 
structure of these eyes, although in a 
somewhat rudimentary condition, is the 
same as that which exists in the higher 
animals. The most important part of the 
paper was that which referred to the com- 
pound eye which belongs alike to the 
insect and crustacean. These animals 
have two compound eyes placed one on 
each side of the head, and each of these 
eyes, when examined under a low power, 
is seen to be divided into numerous 
facets which, in some instances are square, 
and in others hexagonal. The eye of the 
common house-fly has as many as 4,000 
of these facets, and in some beetles the 
number is as large as 25,000. Dr. 
Hicks proceeded to minutely describe the 
internal structure of these compound eyes, 
showing that they are composed of num- 
bers of cones and rods closely packed 
together, each rod and cone corresponding 
to a facet. Dr. Hicks combated the state- 
ment which is so frequently made in books 
that each of these facets represented a 
distinct eye, maintaining that such state- 
ments were not in accordance with recent 
microscopic investigation. After referring 
to the manner in which the retina of the 
higher animals is developed, he said no 
one could fail to be struck with the simil- 
arity and agreement in the fundamental 
f)lan of structure that exists between the 
ayer of rods and cones of the retina 
(Jacob's membrane) and the arthropod 
eye. He showed by a series of diagrams 
the rods and cones of the fish, the bird, 
the amphibian, and the mammal, the 
similarity between these structures and 
the rods and cones of the compound eye 
being very striking. To his mind there 



80 



THE AMEKICAN MONTHLY 



[April, 18 



was no question but that the rods and 
cones of the vertebrate eye have been ori- 
ginally derived from the crystalline cone 
and nerve-rod of the arthropod eye. 

BETIEW8 OF BOOKS. 

The Microscope and Microscopical Tech- 
nology ; a text-book for Physicians 
and Students. By Heinrich Frey, 
Professor of Medicine in the Univer- 
sity of Zurich. Translated and edited 
by George R. Cutter, M.D. Illu- 
strated by 383 engravings on wood. 
Second edition. New York : William 
Wood & Co. 1880. (Cloth, $6.oo.) 

We have always regarded this book, in 
its first edition, as one of the best works 
on the microscope that medical students 
or physicians could possess, but the second 
edition is far better, in many respects ; the 
work has been thoroughly revised, much 
new matter and many new illustrations have 
been added, a bolder-face type has been 
used, and the size of the pages increased. 

In the portion which treats of the 
theory of the microscope, one might 
reasonably expect to find the recent dis- 
coveries of Prof. E. Abbe, of Jena, re- 
counted with some care, but we have only 
observed two or three brief allusions to 
his work. The only truly scientific basis 
for a complete theory of the microscope 
has been laid by Prof. Abbe. 

Much good advice is given relative to 
the selection and use of objectives, but 
little or nothing is said about the capabi- 
lities of the best lenses that have been 
produced during the last three or four years. 

We are pleased to notice that the 
objectives of American makers have been 
spoken of very highly, but we regret that 
in the American edition, no American 
stands are illustrated ; although many 
German and French models are shown. 
This, however, does not detract from the 
intrinsic value of the work. 

The practical part of the book, that part 
which relates to the work of the physician 
and histologist, is excellent in every way. 
The various processes of staining, inject- 
ing, preparing and mounting are well 
described, evidently by one who is practi- 
cally familiar with them, and in treating of 
special tissues or organs, the best methods 
for their examination are given. 

The press-work is excellent, far superior 
to what we usually find in scientific books 
— or others for that matter, — and the 
illustrations are all good. 



Exchanges. 



[Exchanges are inserted in^ this^ column witlicx 
charge. They will be strictly limited to mountr 
objects, and material for mounting.] 

Polyzoa, Palates of MoUusca, Foraminifera, Spoik ^ 
and Holothurian-Spicules, Synapta-Anchors, Cniny^ 
ota-WheelSf Echinus-Spines, Minute Sea Shells, in e:. 
change for Polyzoa, Foraminifera, Histological a^ 
Pathological preparations, etc. Also, a quantity 
Sea Shells in exchange for Land and Fresh-Wad 
Shells. 

F. M. HAMLIN, M. D., Auburn, N. ^ 



J. J. B. Hatfield, Arsenal Avenue, IndianapoI:^L2 
Indiana, will exchange Bleached Plant-Sections r<^ 
good Diatomaceous material. List furnished on a-riza 
plication. 



Pleurosigmas and other unmounted Diatoms, bo -kJ 
Fresh Water and Marine ; also Marine Algae, Fern 
and a large quantity of miscellaneous microscopic: 
material in exchange for good mounted objects. 

M. A. BOOTH, Longmeadow, Mass- 



To exchange, well-mounted Slides of Hair Cor 
mounted or unmounted specimens of hair from x.\t^ 
rarer animals ; lists exchanged. WM. HOSKINS, 

2o8 S. Halsted street, Chicago, IH. 



Nicely mounted Slides (opaque) of the Coal-tar 
Derivatives, chemically prepared, crystalline in form, 
showing their beautiful colors, in exchange for other 
well-mounted material. Chemical name and formula 
attached to each Slide. About a dozen varieties on 
hand. F. L. BARDEEN, M.D., 

305^ Meigs street, Rochester^, N.Y. 



Vanadate of Ammonia, (N H *) * V O *, Slides for 
the Polariscope in exchange for other Slides. 

H. POOLE, Practical School, BuflEalo, N. Y. 



Slides mounted from injected Frog's Gall-bladder» 
Liver, Kidney, Stomach, Intestine and other pam, 
exchanged for other good and interesting prcpr 
rations. C. BLASDALE, M. D., 

Jericho, Queens Co., N. Y. 



Well-moiinted, selected and arranged Diatoms, for 
fi[ood hbtological, pathological or anatomicai prepara' 
tion. State what you have, and terms of exchange. 

W. W. RINER, Greene, Iowa, 



Foraminifera from Sijonge-sand, Marl-sand, and 
Chalk; Transparent Prisms of Carbonate of Li«n^ 
from fossil Shells ; Fresh and Salt Water Diatoma- 
ceous material ; ^ Carapaces of Rhizopods ; polished 
sections of Fossiliferous Limestones, Corals, etc., '<> 
exchange for any microscopical material. 

K. M. CUNNINGHAM. 

Box 874, Mobile, Ais^ 



The American Monthly Micro- 
scopical Journal. 

Issued on or before the fifteer^^l^ 
day of each month. 

Correspondence should be ^td- 
dressed to the Editor, Romyn Hit 4:^^" 
cock, 53 Maiden Lane, New Yo^l^ 

Terms: $1.00 per year; sin.^^^ 
numbers, 15c. To foreign subscX'it) 
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THE AMERIOAN 



monthly/, 






/ \ : 



/"^.' s 



CROSCOPICAL \JX3U 



O 



ysT-: 




L. I. 



New York, May, 1880. 



'^!:^msi^yr 



'^^.LTiS^*^ 



No. 5. 



»le-staining of Yegetable 
Tissues. 

ving used a number of dyes 
ible-staininff vegetable tissues, 
)nclusion I nave arrived at is, 
QO rules can be given which 
insure success in every case, 
process is qnite familiar to 
working microscopist, but I 
been somewhat surprised at 
mited number who have fairly 
3ded in differentiating the 

8. 

my own experience, I have 
7itn some sections which ob- 
ely refuse to act as they should, 
the operation of the two 
, but even these, with patient 
mlation, can be induced to 
some results, even though they 
lot exhibit that sharpness and 
' which it is the aim and ob- 
f the mounter to obtain, 
link that a writer in Science 
9 has come nearer to the true 
oveming the process, than any 
bo has written on the subject ; 
I, at least, indicated the direc- 
i which the practical worker 
look to attam success. My 
iieory differs slightly from his, 
►nsequently my process varies 
^hat, but in the main it is the 

3ems to me that the capacity 
lining tissue resides more in 
lors than in the tissue itseK. 
n may be permanent, unless 
•iven out. It may be driven 
some solvent, by somebleach- 
ocess, or lastly by some other 



color. Some tissues hold the staCin 
more tenaciously than others, prob- 
ably on account of their varying 
density. Thus the spiral and bass- 
cells will retain a color longer un- 
der the influence of a solvent, than 
the softer and more open parenchy- 
mal cells. I endeavor to take ad- 
vantage of this property, by giving 
the wnole tissue all of one color 
that it can be induced to take, and 
then driving it out of the paren- 
chymal tissue by a stronger color, 
stopping the process at the moment 
when the second color has conir 
pletely replaced the first color in 
the soft tissues, and before it has 
begun to act upon the more dense 
ceils. If a section be stained with 
roseine, and then be left long 
enough in a solution of Nicholson's 
blue, the whole section will be blue, 
with no visible trace of red. If it 
be taken out before the blue has 
permeated the entire tissue, the red 
will show, in some parts, quite clear 
and well-defined among the sur- 
rounding blue tissues. Following 
out this principle, that exact point 
must be determined when the blue 
has gone far enough. 

In practice, I cany out my theory 
as follows. I use a two-grain, neu- 
tral solution of eosin, and in this I 
f reserve my prepared sections until 
am ready to use them. They 
keep perfectly well in this solution, 
and are always ready to undergo 
the final process, which requires but 
a very short time before they can 
be placed, f uUy finished, under the 
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covering glass. After taking them 
from the eosin solution, I pass them 
through 95 % alcohol, merely to 
wash off the superfluous color, and 
then place them in a haK-grain 
solution of Nicholson's blue, made 
neutral. The time required in the 
blue solution varies with different 
tissues, and in the nice adjustment 
of this time, lies the whole success 
of the operation. I generally spoil 
three or four sections of each kind 
in determining the exact time re- 
quired. I take a section from the 
eosin, holding it lightly in a pair of 
forceps, rinse it off rapidly in alco- 
hol, and then immerse it in the blue, 
still in the forceps, while I count, 
"with moderate haste," ten. Then 
quickly place it in clean alcohol, 
and brusn hghtly with a camel's- 
hair brush. This immersion in clean 
alcohol seems to check the operation 
of the blue instantly. I then ex- 
amine it under a one-inch objective, 
to determine whether the exact 
point where the blue and the red 
remain distinct has been reached. 
If the blue has not occupied all the 
softer cells, I takp another section, 
and put it through the same pro- 
cess, counting twelve, and so on, 
until the proper point is reached ; 
or, on the other hand, decreasing 
the count, if the blue has infringed 
upon the red in the more dense 
tissue. Having thus determined 
the count for the sections of that 
particular material, I pass the re- 
mainder of my sections through the 
blue into the alcohol, merely count- 
ing off the immersion of each sec- 
tion. I then place the sections 
for a few moments in absolute alco- 
hol, which seems to fix the colors, 
then through oil of cloves into 
benzole, and mount in damar and 
benzole. It is sometimes advisable, 
with delicate tissues, to merely 
rinse off the blue in 95 % alcohol 
and fix the colors at once in abso- 



lute alcohol, but every operator will 
learn the minor details lor himself 
in the manipulation. 

Of course, with the " rule of 
thumb " method of counting off the 
time, slight variations will occur, 
which will mar the beauty of tbe 
finished product ; besides which 
minute differences in the thickness 
of the section will affect the result, 
and even a distance of a quarter of 
an inch in the same stem will make 
a difference in the density of the 
tissue, which will be obvious in the 
sharpness of the colors under the 
objective. So that the operator 
should not be disappointed if, out 
of a dozen slides, only four should 
be worth preserving. The othen 
can go into the borax-pot to be 
cleaned for another operation. 
However, the beauty of those 
which do pass inspection, vrill amply 
repay for the labor on the spoued 
ones. I have perhaps been need- 
lessly minute in the description of 
the process I have employed, but I 
have been so often hampered bj 
the lack of minuteness in descib- 
tions of processes by others, whioi 
I have been endeavoring to carry 
out, that I deem it better to err , 
upon the safe side, even at the risk 
ot being considered dry or prosy. 

One word as to the use of eosin. 
I was attracted to it by its exquisite 

f)urity of color under transmitted 
ight, and its perfect transparency. 
I found that sections, preserved in 
its solution, always retained their 
transparency, and did not become 
clogged or thick with color, so that 
when taken out after months of 
immersion, the most dense cells 
were no deeper in color than the 
solution itself. So far as regards 
its hold upon the tissues, it is ^ 
strong as roseine, or any of the 
heavier colors I have ever tried. ^ 
cannot testify as to its permanen^^® 
but I have some slides that w^^^ 
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epared over a year ago, that ap- 
lar to be as bright and pure, as 
ben they were mountea. Con- 
ary to the experience of some 
liers, I have not found that the 
jDzole hae any bleaehine effect, 
id I have QBed it with damar, in 
reference to the usual balaam. 
lidee prepared with damar, Iiow- 
fer, Bliould have a thick ring of 
inuBh run around them, as the 
tmar is brittle, and should not be 
mted alone, to hold the covering 
\m. W, 



Notes on Fresh-water Algee. 

ICyL/AfDXOCAFSA .) 

T. Oylindrocapsa is the name 
i 1 genuB of recent creation by 
?ld. ReiDBch, of Silesia. It is re- 



presented by a single European 
species, fonnd in a pond near the 
city of Breslau. A plant evidently 
belonging to this genus is frequent- 
ly met with on my rambles. My 
hrst note of it dates 1875. Have 
found it repeatedly every year 
since, and have received speeimena 
from Buffalo and Niagara, N. Y., 
from localities southward as far as 
Florida, and westward aa far as Co- 
lorado ; but never found it in good 
fruiting condition until June 20th, 
1879, in this vicinity. The plant 
is always found in company with 
others. Young plants attach them- 
selves to older filaments of their 
own, or of another kind, or to 
blades of grass, etc., upon which 
they grow ; but when matured to 
some length, they separate and 




nn floating masses. Tliey retain 
e companionship of other ehar- 
iters. 

The plants are composed of a 
ni|)le series of oval, or elliptical, 
*en, granular cells, surrounded by 
rather finn, colorless sheatli. The 
^ninms are developed from the 
Egetative cells, and each one con- 
"M primarily an oval, and then a 
pheneal spore. The antheridia, 
'uicli I have not seen satisfactorily, 
^ described by Keinsch as being 



formed in the same sheath by the 
division of a vegetative cell into 
two or four parts, which stand side 
by side, or over one another : each 
develops two spermatozoids, of yel- 
lowish color, spindle-shaped, on the 
end colorless, with two vacuoles and 
two celia ; when ejected they find 
their way to the oiispore and fruc- 
tify it ; he add, the oiepore is thus 
E reduced and elotlied with a dou- 
le membrane ; it changes color to 
reddish yellow, and then takes a 
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resting period. Its further devel- 
opment is unknown. 

The plant shown here has not re- 
vealed the whole process of fructi- 
fication as described by Reinsch. I 
have not been so fortunate as to de- 
tect the spermatozoids ; but, on the 
other hand, I have seen what he 
did not detect, the development of 
the young plants from the spores. 
The American plant I described as 
^' Hormospora gemindla^\ in the 
Bulletin of the Torrey BotcmicdL 
Clvh^ March, 1877 ; the plant be- 
longed to this genus, rather than to 
any other of the older order of 
classification. Now that the mode 
of fructification and development 
is known, it is evidentlv excluded 
from that genus, and will be called 
Cylindrocwpsa gemvtieUa. 

Referring to the illustration, Fig. 
17, ^ is a filament in the normal 
vegetative condition. Diameter 
usually .0006", sometimes no more 
than .0004"— .0005". J? and C' 
are filaments with cells enlarging, 
and developing spores. D has cells 
partly enlarged and others matured 
into spores (.0008"— .001"), d, d, 
are spores passing out of the oogo- 
niums, ^represents the granidar 
chlorophyll of the spore, dividing 
into four parts ; F^ the parts en- 
larging ; G shows further increase ; 
and S^ H^ young filaments devel- 
oped from them. 

Francis "Wolle. 
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About Diatoms. 



A correspondent expresses him- 
self regardmg diatoms in the fol- 
lowing language, which will doubt- 
less be interesting to many readers : 

"My difiiculty is this: I see in 
some gathering or slide, a diatom 
that is new to me ; what is it ? I 
know it to be, say a Na/oiculaj but 
I would like also to know the rest 
— Namcula what? I measure its 



length and draw its shape, ar 
haps the striation. Tnen '. 

to the books and find ? I 

I find several species of Na 
either of which ina/y be the 
question. I find the size 
considerably, the striatioi 
varies some, and the shape is 
very indefinitely described 
specimen comes within the 
of variation as to size and st 
of several different species 
shape agrees with some ai 
size and striations differ; tl 
agrees with some and the 
and striation differ ; and fina 
striation comes within the lii 
several species, but the shaj 
haps diners from all — ^the 
is, complete uncertainty and c 

" I believe the only safe ] 
escape insanity is to f orswe 
toms forever, and stick to th< 
tification of blood and to 
minating one kind from all 
as afformng the only field wl 
is all plain sailing and no 
for doubt or mist^ies." 

Seriously, there is no doul 
the difiiculties which our cor] 
dent alludes to are not imaj 
The study of the diatoms ha 
been a favorite one, owing 
beauty and symmetiy of their 
the delicacy of their markinj 
their curious movements. Si 
believe that it is seldom pos£ 
determine the species of d 
from descriptions alone. 1 
specimens or accurate drawing 
to be necessary for the purp( 
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Soap for Imbedding. 

Dr. Heinrich Kadyl hai 
tributed an article to Zool 
er Anzeiger entitled, " Soap 
Imbedding Mass for the ri 
tion of Sections," and from 
ful reading of his paper we 
clined to me beKef that soap 
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d most manageable medium 

bedding that has yet been 

:ed. We shall, therefore, 

e the method of using it in 

letail. 

jn a certain quantity of hard 

dissolved in hot alcohol and 
lution allowed to cool, the 
ig mass will be hard or soft, 
1 or pellucid, according to 
ength of the alcohol or the 
tion of water which the soap 
led. If 5-6 parts of rather 
ip are dissolved in 100 parts 
per cent, alcohol, there will 
ained a solution which, on 
;, will yield a hard and trans- 
mass, but the warmth of the 
will cause it to liquify again, 
^r proportion of tne soap 
imish a white mass, but the 
n of a certain quantity of 
X) the solution will cause it 
iify clear and transparent, 
jessive portion of water will 
the liquid to harden more 

or at a lower temperature. 
lOre soap there is in the al- 

solution, the more water is 
id to produce* a mass that 
es the requisite degree of 
88 combined with trahspar- 

The soap-mass possesses its 
t possible consistence and 
ty when the minimum quan- 
water required to clear it is 

•epare an imbedding mixture, 
B about 25 grammes of finely 
soda-soap in lOO*^-^- of 96 
it. alcohol, by heating on a 
)ath. To test the mixture, 
small quantity of the warm 
a into a watch glass, and 
the result of cooling. The 

I mass that will probably be 
id, must be rendered trans- 

by the addition of water 

II quantities, testing in the 
nanner after each addition, 
i clear product is obtained. 



From 5-10^- *^- of water will prob- 
ably sufiice. 

The consistence of the solidified 
mass can be altered to suit different 
objects, by using more or less soap 
in proportion to the alcohol, thus 
the author has used solutions con- 
taining 10, 20, 30 and 40 per cent, 
of soap. 

o 

Spring Collections. 

A collecting-bottle that is more 
attractive in appearance, and smaller 
than the one described in the March 
number of the Journal, may be 
made according to the same general 
plan ; but for the ielly-glass a 3-oz. 
wide-mouthed bottle should be sub- 
stituted, and, instead of the common 
funnels, use the glass tubes with 
funnels blown on the ends that 
chemists know as " funnel-tubes." 
Cut off these tubes to a suitable 
length, put them into the bottle 
just as the funnels were put in be- 
fore, and the apparatus is complete. 

Perhaps there is nothing more 
interesting to observe at this season 
than the development of snails and 
frogs from their spawn ; the speci- 
mens for study are readily obtained. 

Frog-spawn can be found in any 
frog-pond, either attached to various 
articles, such as submerged plants, 
twigs, etc., or floating near the bor- 
der of the pond, where the wind 
has blown it. It looks like a large 
mass of jelly, filled with dark-col- 
ored spots which are the embryos. 

The mass must be carefully 
handled and placed in a large jar, 
with sufficient water, when tne en- 
tire process of development, first 
into tad-poles and then into frogs, 
can be followed. After the tad- 
poles are hatched, and show signs 
of changing to frogs, they should 
be provided with resting places at 
the surface of the water. . 

Snail-spawn can be obtained by 
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placing a few waternsnails in a jar of 
water. In a short time the clear, 
transparent, jelly-like spawn will be 
f OTind attached to the sides of the 
vessel, from which it may be de- 
tached without injury. The sim- 
plest way to observe the changes 
which lead to the development of 
the snails is to take a two-ounce, 
wide-mouthed bottle and almost fill 
it with clean water. In this bottle 
the spawn may be allowed to remain 
exposed to the light, but not to 
direct sunlight, except for a short 
time during each day. Under such 
conditions the development will so 
on rapidly, and the process can be 
observed under the microscope 
from time to time, bv placing the 
specimen in a deep cell — a Holman 
slide is good for the purpose. 

"We have only mentioned a very 
few of the interesting objects that 
are to be found by any person, 
during an afternoon ramble in the 
country where ponds or streams 
abound. If these short articles 
would serve to arouse a real interest 
in collecting, if they would induce 
amateur microscopists to go out and 
look for themselves, to take notes 
of what they find, and make care- 
ful drawings of the objects they 
find, we would be very glad to 
know it. 

We are often met with the remark 
from amateur collectors that they 
cannot name the forms they meet 
with. 

While it is true that it is a real 
satisfaction to name an object, or at 
least to know to what genus of ani- 
mals or plants it belongs, most 
collectors must be contented with a 
very superficial knowledge of the 
forms of microscopic life. Only 
those who are willing to devote one 
or more years to hard study during 
spare hours can hope to name ob- 
jects ; elementary books are of com- 
paratively little value for this pur- 



pose. Such books arepleafi 
read, and profitable so far a 
give the student a general i 
the nature of the objects 
found ; but when they are ti 
reUan(4 of the observer for n 
his objects, they are more lil 
confuse him than to do hin 
service. By all means, the 
advise every one who desi 
name specimens to confii 
studies mainly to a certain < 
ment of study, to obtain tl: 
works on the subject, and to ( 
the elementary ones. One a 
tative work, even though its 
considerable, is worth much 
even to the amateur, than a 
of the little books designed i 
ularize science. 

Therefore, if a person dei 
study the Infusoria, we woi 
vise him to buy a copy o: 
chard's " Infusoria," even th 
second-hand copy should co 
$25 ; if he chose the Algae o 
water, the best work is Raber 
'' Flora Algarum," which 
about $9, and so in every 
ment of study, we advii 
student to get the best 
and they will be always va 
For an elementarv work < 
utility, we know of nothing 
so good and so reliable as tn 
of Eyferth, which is bein. 
lished in this Journal. I 
carefully, a little experienc 
enable any person to determ 
genus of almost anything he 
with, and this artificial key t 
ification will be valuable, e 
those who have larger 
Several subscribers have sale 
that Eyferth's key does not 
them to name their objects, 
is partly because they ha 
made themselves familiar w 
meaning of a few technical 
but more particularly becau 
absolutely impossible to ma' 
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iSB whatever in naming mi- 
pic objects, nnlees we are 
5 to workcarefuUy and slowly 
t, until we become familiar 
the characters of the clasees 
imilies, after which we may 
out the genera and epeciea. 
he student desires to name 
IS, perhaps the best advice we 
ve nim is to prepare to buy a 
' of books on the subject, and 
lubt if he could name thera 
then — especially the " com- 
forms. 



New Hieroscopes and Acces- 
sories. 

The stand which we illustrate this 
TDODth is the latest design of Mr. 
W. n. Bulloeh, of Chicago, which 
he calls the " Biological Stand." 
We have not seen the stand, and 
only know of it from the illustra- 
tration and a written description 
from the maker. 

In this stand Mr, BuUoch has 
arranged the sub-etage and mirror 
in sucli a manner that they can be 
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moved independently around the 
focal point as a centre, and can be 
used above the stage. The sub-stage 
and mirror can be clamped in any 
position. 

The fine-adjustment moves the 
entire body. The stand is balanced 
so as to be perfectly stable, when 
the tube is horizontal. There is a 
large screw for wide-angled, low 

f)ower objectives, which Mr. Bul- 
och has also applied to his other 
stands. 

The stage, which is adjustable to 
the axis, measures three and a half 
inches in diameter, and is three 
and a half inches above the table. 
The stand is twelve and a haK 
inches in height, when standing 
upright. 

Other details can be readily ob- 
served by studying the illustration 
which we give. 

The stand as shown, made of 
polished brass, with one eye-piece 
and case, is sold for $40.00. 



-0- 



Cleaning Foraminifera. 

After having read Mr. Vorce's 
article on cleanmg Foraminifera, it 
occurred to me to use electrical 
force to extract the shells in the 
dry way. For this purpose I used 
a small tin lid, four inches in dia- 
meter, filled with a preparation of 
rosin and sealing-wax, tne resinous 
surface of which, for convenience, 
I excited with an artist's brush, 
known as a " Badger blender." 
The sand from sponges or fora- 
miniferous marl is spread thinly 
over as large a surface as conve- 
nient ; the cake of rosin is then ex- 
cited by passing the Badger's-hair 
brush over it several times, and then 
turning the excited surface of the 
resinous cake down to within a 
quarter of an inch of the material, 
and passing it gently over it. The 
result will be that innumerable 



light particles will be attracted to 
the excited surface, and will remsdn 
there, while the sand will be at- 
tracted and repelled back, thereby 
leaving a large percentage of Fora- 
minifera, spicules, etc., adhering to 
its surface, which may then be 
brushed off into any suitable recep- 
tacle. The above plan may be 
tested on a small scale by exciting 
the end of a large stick of sealing- 
wax. Damp weather is unfavora- 
ble for the experiment. I have 
found it very successful. 

K. M. Cunningham. 
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A Simple Mechanical Finger. 

In mounting objects for the mi- 
croscope it is often desirable to 
arrange minute particles on the 
slide, or to transfer them from one 
slide to another, or to scrape away 
dirt. The devices employed for 
this purpose, so far as I am in- 
formed, depend upon the lengthen- 
ing of the part wnich supports the 
sub-stage apparatus, by means of i 
tube specially fitted for the pn^ 

t)Ose, or by means of the parabo- 
oid, so that, by a rack movement, 
the slide maybe lifted free from 
the stage into contact with a 
hair or fine wire, which is held by 
the stage-forceps, or by some con- 
trivance designed especially for the 
purpose. Contact having tnus been 
established, the slide may be low- 
ered, leaving the object adhering to 
the hair, or, by moving the sliding 
stage, the object may be pushed in 
any direction desired. There is, 
however, another plan which has 
occurred to me, and which I find 
to be simpler, and even more efiec- 
tive, in certain respects. With seve- 
ral styles of microscopes a condens- 
ing lens is supplied, which is fitted 
to the limb oi the instrument b^ a 
ball-and-socket joint and sliding 
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1. Unscrew this lens, and 
its place a piece of cork, 
which a needle passes at a 
gle to the stem. It is well 
two or three pieces of cork 
ith needles having different 
one, for instance, may have 
n hair projecting slightly 
its point, the hair being 
place by winding with fine 
nd coating with gum ; an- 
lay have a flat point, made 
dug off and grinding the 
d end; other forms will 
themselves as experience 
jtermine. The ball-and- 
ioint should be clamped or 
so as to move quite stiffly, 
le point of the needle into 
ider the objective, and it 
aade to toucn the slide, or be 
72LJ from it bv simply turn- 
stem-rod. Objects which 
. to adhere to the needle 
Bd at once and another 
^htly moistened by breath- 
it, may be substituted for 
on the stage, to which the 
nav be made to adhere at 
red point, by turning the 
[ as before, nj moving the 
cal stage while the point of 
ile is m contact with the 
jects may be pushed wher- 
ired on the slide. In this 
8 a decided advantage that 
5edle and object remain 
dew, however the stage is 
Thus dirt may be scraped 
th the greatest ease, 
vident that such a contri- 
jonsisting essentially of a 
socket joint, and a sliding 
;h a button attached to the 
) that it may be readily 
might be fitted to the 
an ordinary buU's-eye con- 
md thus become available 
with any microscope-stand 
r. 

M. A. Vbedbb. 



The Objectiyes which Afford the 

most Accurate Knowledge 

of Histology. 

BY A. A. BBAODON. 

After years of study with the 
microscope, having commenced 
with one of the lowest grades of 
the instrument, and gradually try- 
ing to improve my tools, and at the 
same time to keep informed in re- 
gard to modern improvements by 
carefully perusing what has been 
written upon the subject ; and hav- 
ing, in the course of those years, 
used various grades of objectives ; 
I trust I may venture to express 
myseK as to what, in my opinion, 
are the best lenses for histological 
studies ; hoping, that by so doing, 
I may enable some younger student 
than myself, who is just commenc- ^ 
ing the study, to make a short cut 
to success, and not travel the long 
road of experience, aa I have, to 
arrive at my present conviction, 
as regards the oest objectives for 
my study. 

In omer for the student who 
truly desires to obtain accurate 
knowledge of organic tissues, as 
well as to search out the hidden 
mysteries of biological science with 
success, several things are impera- 
tively necessary, among which, for 
the former study, two are very im- 
portant: 

First — Some method of making 
perfect sections. 

As an aid in making such sections 
and mounting them, the student 
cannot easily find more complete 
and practical instruction than that 
given in a series of articles by Dr. 
J . J. "Woodward in The Lens^ Vol. 
I, 1872, or, in a series of articles 
by Dr. Carl Seller, published in the 
Am. Quar, M, Journal for Janu- 
ary and April, 1879. 

The knife-carrier described in 
the latter article can be used with 
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almost any microtome; and is a 
very simple piece of apparatus to 
manage, and gives results, such as 
I have never seen attained by any 
one using other methods. 

Second, — The next requirement 
of the student, if he really desires 
to attain the acme of success in 
the demonstration of histological 
truths, is some means, after obtain- 
ing good preparations to thoroughly 
examine nis work. In order to do 
this satisfactorily to himself, he 
must be in possession of means to 
obtain various degrees of amplifica- 
tion, and often of the very highest. 
In the very recent past, it has been 
thought possible, by high author- 
ities, to accomplish this end, only 
by resorting to high power objectives 
ot ^ or ^inch focus, and even 
higher. 

The best opticians are ever on 
the alert, to taKC advantage of even 
slight chances for improvement 
and variation in former methods, 
to aid the worker with that instru- 
ment, which has unraveled so many 
mysteries. And it seems hazardous 
to predict, even now, with such 
perfect instruments as we have, to 
what degree of perfection such 
opticians wiU yet carry moderately 
high powers, thereby enabling 
the microscopist of slender purse, 
who could never for a moment 
think of buying a ^inch lens, to 
get an objective which will do away 
with all need of, or desire for such 
necessarily expensive lenses, and at 
the same time furnish him with 
a lens which^ will afford him far 
more satisfaction, and better results 
than are possible with ordinary 
lenses of great power. I say ordi- 
nary, for the reason that all objec- 
tives of extremely high power, ow- 
ing to their difficult construction, 
are ordinary as compared with the 
moderately high powers of the best 
makers, which may be said in a 



very few cases to be extraor 

And this brings me to 'w 
what was the object o 
article, viz. : to call the 
tion of young, earnest seeke 
histological as well as bi< 
knowledge, to such lenses as 
found to far excell all otliers 
ever seen, for this class of w 

Much has been said and 
about the value of objectiv 
ing high interior angles, say 
upwards, for histological stu< 

But most of what has be< 
has been inserted in a seclud 
of an extended article, cal 
tention to the results obtai 
the use of these lenses on ' 
test-objects ; such as Amp) 
peUucida and other diatoms. 

So that I find the imj 
is strongly prevalent among 
copists who care but little 
"trivial use of the instru 
that "those high-priced an< 
angled objectives are of no ' 
cept to amuse a few Diato 
But such is, I believe, by no 
the true state of the case. 

Even a water-immersion 
tive, having 105° interio 
will so far excell another < 
120° or 140° air-angle; t 
image of the latter will be 
factory to any careful obsers 
delights in having the min 
tails of the object brought o 
sharply defined outlines, 
we institute a comparison I 
the glycerin, or more especi; 
homogeneous-immersion obj 
such lor example as the late 
duction of Mr. R. B. T( 
Boston, and the water-imi 
of 105°, a very decided ir 
ment is noticed in favor 
homogeneous-immersion ; o^ 
I believe, in part to the g 
crease of angle that is ati 
with the latter. For, wl 
immersion medium is wat 
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me lugh-angled, homogeneous- 
imersion lens, shows decidedly 
ore force of definition than the 
le havinga lower angle. 
In 1878, JDr. J. J. Woodward made 
series of micro-photographs of 
[mphiplura pdli^eida, mounted in 
Edeam, with a Zeiss -^ and |-inch 
il-immersion, together with other 
otable objectives for comparison 
f their respective merits. Among 
lese lenses were a ^ and ^V i^cE 
y Spencer, glycerin-immersion, 
nd a -jVi^c^ oil-immersion by 
'ofles. It is only necessary for 
ttv unprejudiced person to examine 
Ills series of photographs to decide 
t once as to the superiority of the 
omogeneous-immersion lenses in 
bfining power, with the exception 
lithe Zeiss -|-inch, over others used 
BiAis trial. Since that comparison, 
fe Tolles has brought out a new 
omogeneous-immersion ^V^^ch ob- 
Jctive of nearly 127** interior-angle, 
leasured in a medium, the same as 
Vof. Abbe uses, of 1.50 refractive 
idex. 

One of these new series, the sec- 
ad that Mr. Tolles had made, I 
btained some three months ago, 
id I have subjected it to a variety 
f tests and am becoming every 
iv more and more attached to it. 
This truly wonderful lens posses- 
s a greater variety of noticeable, 
Ecellent qualities, than any that 
Jfl as yet come under my observa- 
on ; such as will, I am confident, 
3 fully appreciated by the working 
icroscopist; and more especially 
ich as work on histological prepara- 
t>ns, or desire to observe biological 
l^enomena by the aid of high mag- 
ifyingpower and excellent defini- 
pn. Tne angle of the lens is the 
ighest yet attained. The correc- 
ons are such as yield results sur- 
ging anything I have heretofore 
^n able to get with other objec- 
^^es of high angle, as well as oil- 



immersions of very high interior- 
angle. 

The definition of the transverse 
striae of Amphiplura peUtunda by 
lamplight, with a hemispherical lens 
as an immersion illuminator, is very 
sharp and approaches nearer to the 
resolution obtained by sunlight 
and blue-cell illumination than any- 
thing I have ever seen. The striae 
show distinctly with a two-inch eye- 
piece and no amplifier. 

From this point the power can 

be increased by a ^inch eye-piece 

and an amplifier, — ^the lines still 

visible and appearing like pickets 

on a fence. This testing affords an 

admirable practice for the micro- 

scopist, and teaches him how to get 

the best results with his objective 

and how to manage the illumination 

properly, which must be learned by 

practice; such practice ought not 

to be sneered at by students of his- 
tology. 

If, now, we wish to test the bril- 
liant definition of this new ^ on 
histological preparations, it matters 
not what specimen we select, the 
result is always an improvement 
over results obtained with lower 
angled objectives. But my favorite 
object for this purpose is a prepara- 
tion of the tail of a newt, which I 
prepared to illustrate the so-called 
"giant nuclei," but more especially 
the arrangement of the bioplasm in 
the nuclei of the epithehal cells, 
which, when taken at the proper 
time, exhibit the dividing nuclei. 

This object affords a fine oppor- 
tunity to demonstrate the masterly 
skill and care that Mr. Tolles has 
bestowed on this new ^, as well as 
to show the preeminent manner in 
which these high-angled lenses ex- 
hibit objects by central and slightly 
oblique illumination. When this 
object is examined with an ordinary 
low-angled water-lens, an amateur 
would be easily misled into the be- 
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<. -^^T. "Hie oce-in^h. is constmcted 
-c>.r^ «:i?ir leTLTe;, hAS a very fiat 
H-'.y.. 4,: A :> detiniiie and resolving 
fyr*'':r. ift well a.* penetration, are 
i'j^rvorid oriricL-m- It ea&HT resolves 
4o.o<>» lin^ to the inch, bears hidi 
frv^r-piecing. and is to mr mind tne 
\f(:< leni) the atndent of histology 
can «-* for a low power for general 
rsxariii nations. 

The ^ifj with its maximnm angle, 
works easily through -g^-iiich coven 
atid can be used as a water, glycer- 
in, or homogeneous-immersion at 
plojiHure, by means of collar-adjust- 
nient, and gives fair results worked 
dry. Mr. TolW idea of retaining 
tlio Hcrew-collar is, to my mind, ok 
of the best features of his nei 
production. 

Tho reason for this is, that it 
alTonls a means of using water as 
an innnersion medium when one is 
mounting several preparations, era 
uumlH^r of slides of one kind, and 
di^in»s to make a cursory examinar 
tion of them at once with high 
iKuvers lH»fore any change shall 
liavo taken plaee« and without wait- 
iuiT for cv>vers to become fixed by 
lurvleniiig of the balsam. 

Tho uuxlium I have found best 



tor iiomoseneous-immersion, 
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:IiAi t believe will come into 
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*v.e'*«iec w'Tii ^Lvt^riiL The for- 
•v.er vLov-i-ji •jj' near I atl-I as yet 
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> ^* va :u ae .-•Jiir-Miyuficnient 
LJtLC>«j« .c^;sc ai.-.*ur:u.'^" s- :««;Tiired. 
uui %v it*s.i>: "o Mi:ii£C 5>r :he 
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ned with two such lenses as I 
Jailed attention to, the student 
otology is prepared to battle 
diflScult Questions of struc- 
I think I have learned by 
ience in the use of the poor, 
edium, and a few of the best 
•that the skilled opticians have 
ced, what objectives afford 
e most accurate knowledge in 
adies. 

Igor, Maine. 
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Simplest Forms of Life.* 



BY E. EYFEBTH. 



ler, Flagellata. (Flagellifera.) 

iy not ciliated except at one 
in front, in some also behind, 
led with one or more very 

moving, filamentous appen- 
, — ^flagella, which, however, 
►nly made visible in many 

by reagents ; at times they 
3t. In most forms contractile 
3S are known ; a mouth is 



only distinguishable in certain 
cases. All have a resting-stage, dur- 
ing which they multiply by division, 
and in their development, as also in 
their outward appearance, they are 
closely related to the lower Algae ; 
therefore they have, either in whole 
or in part, been placed among the 
latter by many authors. Among 
recent investigators, v. Siebolo, 
Kolliker, Clauss and Hackel, have 
asserted their vegetable nature ; 
Stein and Claperede have consid- 
ered them as animals. Most of the 
flagellata live as single, free swim- 
ming individuals ; some are united 
in families. 

The common assumption, that 
the movement is produced by the ac- 
tive flagella, has been contradicted 
from many sides, for this cause 
seems to be inadequate to produce 
the result ; they may serve as rud- 
ders. It is still uncertain what the 
cause of the motion is. It can often 
be seen that the animals can move 
the flagella voluntarily, and with 
considerable energy. 



Families. 

a invisible. 

Surface of body rough, uneven, without membrane. 

Surface of body hard, forming a membrane, 

living singly, without gelatinous coat (in motile stage), 
membrane thin, body metabolic, 
membrane thick or hard, body constant in shape, 
living in families or single, 

with a common or special gelatinous covering, 
without a covering, mulberry-shaped, 
enclosed in a shrub-like, connective coat, 

a in one of the furrows which surround 

the hard carapace (often very distinct). 



Monadina. 



Astasiaea. 
Cryptomonadina. 

Volvocina. 

Hydromorina. 

Dinobryina. 

Peridiniae. 



I. Family Monadina. 

vithout an external coat, but only slightly changeable, small, without any recog- 
: organization. During observation the animal clings to the slide or cover, and 
Jems to melt away, leaving minute glistening particles which were contained in 
dy mass. A number of genera have been established by Ehrenberg, Dujardin, 
ind others, which cannot be retained ; at least, they are not sufficiently studied, 
•llowing deserve a place here, but some of them should belong to the cryptomo- 
{philomonas, Heteromitd). 



anslated from the German, by the Editor. 
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Individuals liWng free, with 

one flagellum (or none) 
on anterior end of the body 
somewhat lateral, 
two flagella 

one in front, one behind, 
both in front, 

both alike, swinging, 
dissimilar, one swinging, one trailing, 
four flagella 
Individuals in spherical families 
in shrub-like families 



Monas. 
QukxDonas. 

Ceronnonas. 



Heteromitsu 

Tetramitus. 

Uvdla. 

Anthoj^-sa. 



1. Genus, Monas, Muller. Most 
of the species heretofore placed in 
this genus, (and in Bodo^ Ehr.) 
cannot now be regarded as perfect 
organisms. The smallest of all 
forms (Monas crepusculum^ Ehr.), 
is not to be distinguished from the 
Sphaerobacteria Qficrococeus^^dl- 
lier, Cohn) , in part it may be also 
minnte, unorganized particles of 
plasma. Its minute size (JT. Cre- 
pusculura measures only 0.0(K»5), 
firreatly increases the diflBculty of 
Its study. All liquids that contain 
decomposing organic matter swarm 
with it. Other common forms 
are: 

M, termOj Ehr. Colorless, sphe- 
rical, O.OiJl d., movement rapid. 

M.ffuttula, Ehr. 0.002. 

jr. lens. Duj. 0.0C»5 — 0.014, 
round or disc-like, very common. 

M. soeialisy Ehr. 0.013. Elong- 
ated, conical. 

M, JiavicanSy Ehr. Elongated, 
oval. 

M. spiralis^ Perty. Similar to 
M. lenSy but screw-like, and turn- 
ing while swimming. 

2. Gen. Chilomonas. Ehr. Fla- 
gellum, issuing somewhat laterally 
irom a border near the anterior en<l 
of the body. 

C, jparameeiunij Ehr. Elongated, 
oval, slightly three-sided, 1. 0.024. 
Abundant in bread-infusions. (Ehr.; 
compare Cryptomonas poli/mor- 
pha\ 

C. destruens. Ehr. L. 0.026, pear- 
shaped, yellowish. In dead rotifers. 



3. (ren. CereomonaSj Duj. Only 
differs from Monas by haymga 
second flagellum behind. Dujarfin 
makes 12 species. Party 11, of 
doubtful value. The most conunoa 
seem to be : 

C. truncatay Duj. L. 0.01. h 
water containing bunches of flo^ro 
and in other iimisions. 

4. G«n. AmphimanaSy Duj. 
Body with two nagella in front, 
one or both thrown back latenDj 
somewhat, to small projections. 

A, candata^ Duj. (BodosaUaMy 
Ehr. X) 0.01—0.02. In infusions. 

5. (ren. Heteromitay Duj. Body 
with two lone, fine flagella in front, 
one of which vibrates, the other 
trails; several vacuoles, of whiet 
usually only one or two are pkinly 
visible; a distinct nucleus in the 
middle, and numerous granules in 
the hinder part. Mmtiplication 
takes place by oblique division, into 
four new individuals ; after the old 
form has come to rest, and its outer 
body-covering, with the old flagell* 
dissolve into a soft gelatin. Move- 
ment takes place long before the 
new individuals separate. The 
animal is not destitute of a cover- 
ing, and is, therefore, properly a 
cryptomonadine. (Anisonema act- 
n us is verv similar to it, but has 
much thicter and shorter flagella, 
one of which always trails). 

H. Ovata^ Duj.* {Bodo grardis, 
Ehr.) Body egg-shaped, attenuated 
front, 6.027 — 0.035 L Among 



in 



water plants, also in old water (soap 
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water) sometimes abnndant. Swims 
with a waggiDg motion. The fla- 
geDa become readily attached ; they 
m mi easily made visible, on ac- 
onint of their great length. 

6. Gen. Tet/rcumitnis^ forty. Body 
ewiical, pointed behind, with fonr 
fflOYing nagella on the blnnt, ante- 
rior end. 

r. Tostratfus^ P. Colorless, pear- 
diaped, on one side elongated like 
I beak, 0.02. 

7. Gen. UveUa^ Ehr. Animal in 
i^erical, movingfamilies 0.06 d. 

U. glaucoma^ Ehr. Individuals 
egg^haped, 0.01 1. without pig- 
ment spot, but with many nuclei, 
cobr biuislx. In foul infusions. 

JJ. viresoens, Duj. Greenish, 
amilar to the preceding, and differ- 
i^iiom JHyaromorum uveUa. 

8, Gen. Anthophysa^ Bory. Ani- 
mah in dichotomously-branched 
to^ fixed, or swimming as flocks. 

i. MiiUerij B. Stem brown, 
isdividuals attenuate in front, 0.01 
1 Stems 0.1—0.2 1., 0.03 thick. 



Tke Preparation and Mounting 
of Mieroseopie Objects. 

n. DBY-MOUNTiNG. Dry objccts 
demounted both transparent and 
opaque. When the objects are quite 
wge it is best to mount tnem 
opaque, but when they are small, 
or when they are to be examined 
^th the lieberkulm, or with the 
paraboloid, they must be mounted 
^ccordinely. Many of the more 
^ielicate diatoms should be mounted 
4y, as transparent objects, for their 
delicate martings might be entirely 
lost in balsam or other media. 

The best way of mounting an 
^l^ject, should always be deter- 
mined by a preliminary examina- 
^^n with the microscope. It will 
^ot do to assume that an object 
^11 look well dry, unless we exam- 



ine it in a perfectly dry condition ; 
for many objects will shrink and 
shrivel auring the drying process, 
and no permanent mounts can be 
made unless the objects are perfectly 
dry. 

For dry-mounting a cell is always 
necessary, and these are made in 
various ways. 

1. To mount diatoms, or very 
minute objects, dry and transparent^ 

Take a perfectly clean slide, select 
a suitable cover-glass (a 4-inch is a. 
good size), and make a ring on the 
slide with the turn-table, just sa 
large that its outer edge will extend 
beyond the edge of the cover-glass, 
when the latter is applied. This 
ring may be made oi benzole-bal~ 
sam, of asphalt, or of various other 
cements, but tlie best of all, because 
it dries so rapidly, is shellax;. In 
all cases the cement must become 
entirely hardened, before the mount- 
ing is carried any further, othersvise 
the cement is likely to creep xmder 
the cover, after the mount is finished 
and laid away. For this reason, 
espec^'ally if the cell need not be 
made very thin, it is often advisable 
to make the ring out of sheet wax, 
which can be attached to the slide 
by gentle warmth and pressure, or 
turned up on the slide by Dr. 
Hamlin's method (p. \&) ; very thin 
sheet caoutchouc may also be used, 
punching out rings of the right: 
size and attaching them by heat, 
and this material is excellent for 
diatoms. It is advisable to keep a, 
number of prepared cells always 
ready. 

The objects should now be placed 
in the cells, a thin coat of cement 
— ^benzole-balsam, asphalt or shellac 
— should be applied to the cell, the 
cover-glass immediately pressed 
down evenly, after which the slide 
can be set aside until a suflScient 
number have accumulated to under^ 
go the finishing operations together. 
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The best cements to apply for secur- 
ing the cover, as described above, 
are the balsam or the shellac. After 
either of these is used, it is advis- 
able to finish the slides with as- 
phalt. We do not advise the em- 
ployment of other cements for this 
purpose. Nothing looks so well as a 
black ring around mounts of this 
Irind. The colored rings are pretty, 
but they are more suitaole for larger 
and deeper cells. It often happens 
that the cement does not form a 
perfectly true, unbroken edge, 
when this is the case, apply tne 
inif e-blade, before the cement sets, 
and turn the edge smooth and true. 

2. To mount objects opaque. 

Generally when objects are 
mounted opaque, they are of such 
a size as to require deeper cells 
than those described above, but the 
<50ver is cemented on in the same 
manner, so we will only describe a 
few of the numerous kmds of cells. 

a. The Wcuio-GeU, This can be 
made of any thickness by punching 
Tings out of several layers of sheet- 
wax and attaching them to a slide, 
using a piece of wax to form the 
:fi[oor of the cell. Dr. Hamlin's 
method (p. 46) is a still better one. 

J. The Curtairi-ring-ceU. Cut out 
a circular piece of wax, attach 
it to the sliae, 'place a curtain-ring 
upon it, soften the wax by^ heat 
until the ring is imbedded in it. If 
the wax should become heated too 
much, so as to lose its smooth finish, 
another piece can be cut from a 
sheet and pressed into the cell to 
form the bottom. Objects can be 
made to adhere to the wax by 
brushing it over with a little tur- 
pentine, and attaching them before 
the latter evaporates. 

c. The cement-cell, A good cell 
<jan be made of asphalt by applying 
the cement and turning it up with 
the knife-blade. A stiU better one 
can be made by a cement, which is 



known as shellac cement, used t>j 
Mr. Merriman. The bottom 4:^i 
cement-cells can be made opaqia.6 
by a coating of asphalt. It is evri- 
dent that for the paraboloid or tti.€ 
lieberkuhn, any of the cells can h>c 
made transparent. 

For dry-mounts it is advisable "fco 
finish with asphalt varnish. Be 
careful to cement the cover down 
with balsam or shellac first, then 
there will be no danger that thte 
asphalt will run in. The asphalt 
should be applied so as to come over 
the edge oi the cover, otherwise 
the cover may come off when the 
cement becomes hard and brittle. 



EDITORIAL. 

To Subscribers and Adrer- 

tisers. 

The subscription-list of the Jotxb- 
NAL is constantly increasing, and so 
far as we know our readers gener- 
ally, have been well pleased with 
the articles we have published. 
However, we do not hesitate to 
make use of any criticisms or sixg- 
gestions that reach us, and, as A?ve 
stated some time ago, we would To© 
pleased to have our readers expr^^ss 
their desires freely, and thus enal>le 
us to select such articles as thr^y 
want. 

Experience has taught us tt*-** 
what microscopists most desire ^^ 
articles having a practical bearir^^^g 
and we are constantly trying ^^ 
furnish just snch articles. To <^i*^ 
a single example, the articles ^^^ 
mounting, which are now bei:*^l 
published, are practical in ev^ 
sense, and these are only one seri 
which is to be followed by oth^ 
on other subjects of equal, if 
of greater, value and interest 
the amateur. 

Although this Jotjenal does n 
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r notice of the Hayden 
eferred to an error of 



Professor White, who, in the course 
of a preliminary examination, mis- 
took some sposes of an alga for 
blood-corpuscles. Professor White 
has written to us that, if the facts 
had been more fully stated, his 
evidence would place him in quite 
a different light. It appears tnat a 
very insufficient time was allowed 
him for the examination. In his 
letter, he writes : " From one of 
those spots (on a stone) when moist- 
ened, I obtained bi-concave discs, 
having an average diameter of about 
xgViT oi an inch. These, on the 
first examination, I believed to be 
blood-discs, and, having been hur- 
ried before the Justice, to testify 
on the preliminary examination, I 
gave the opinion that those bi- 
concave discs were blood, and that 
they correspond in size with blood- 
discs," etc. " At the same time, I 
stated to the court that my examina- 
tion was not complete, that the ex- 
aminations were to be repeated, and 
extended by applying chemical tests, 
testing by the spectroscope, and by 
attempting to obtain blooa-crystals.'^ 
As we stated, Professor White cor- 
rected his error afterwards. 
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— Judging from the letters which 
frequently reach us, from sub- 
scribers who advertise objects in 
the exchange-column, we are led to 
believe that our little Journal has 
given a new impulse to the custom 
of exchanging slides and material. 
The benefit of such exchanges is 
very great, and can be made even 
greater if exchangers will endeavor 
to send out only good preparations. 
Many of our best mounters do not 
offer their slides for exchange, be- 
cause experience has taught them 
that they are not likely to receive 
an equivalent value in return. A 
slide may be good, and valuable if 
the object has been prepared with 
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<5are, even though it be unattractive 
in appearance, and such a slide 
would be acceptable to most per- 
sons; but the trouble exchangers 
meet with is, that they receive 
slides that show no indications of 
<5are in their preparation, full of 
dirt and bubbles, and only lit to 
throw away. 

We cannot do more than to ask 
our subscribers not to offer any- 
thing that is not really good, in the 
exchange column. 

Sometimes correspondents offer 
material without asking for any- 
thing in return. Many persons are 
so inconsiderate that they do not 
think of the labor involved in re- 
plying to inquiries for material so 
f;enerously offered, and they, there- 
ore, send their requests on postal 
cards. The least they can do, it 
seems to us, is to send a stamped 
and addressed envelope to the per- 
son who offers the material. One 
gentleman writes us that he has 
sent out no less than fifty specimens 
to applicants " as well as furnishing 
the three-cent stamp when request 
was made by postal card," etc. 



CORRESPONDENCE. 



To THE Editor : — Dr. Hamlin's new 
wax-cell, described in the March number, 
is an invention which entitles him to the 
gratitude of all workers with the micro- 
scope. My experience, however, moves 
me to offer two suggestions in regard to 
the method of its manufacture ; 1. Be- 
fore applying pressure to the outer edge 
of the disc, a little turpentine should be 
applied to the lower surface with a brush, 
extending to the proposed width of the 
ring ; 2. Instead of a slight moistening of 
the knife-blade, water should be used 
freely. 

Respectfully, 

J. G. 
Ridge wood, N. J. 



NOTES. 



-o- 



— Mr. M. A. Veeder contributes the 
following ingenious suggestion, in a late 
number of The American Naturalist. 

** In order to reduce the quantity of 
water containing infusoria, obtainea by 
means of a collecting bottle or otherwise, 
an easy and effective method is to allow 
the liquid to stand in a bowl until it has 
settled, and then take up the water by 
means of a sponge placed in a poucn 
made of fine silk. If the water be allowed 
to soak into the sponge very gradually, 
and a slight pressure be given before re- 
moving it from the bowl, so as to wash 
away any adherent particles, even the 
finer forms of animalcule diffused through 
a pint of water may be left in great abun- . 
dance in a quantity of water not larga" 
than a tablespoonful." 

— ^The American Society of Microsco- 

f)ists meets this year at Detroit, and a 
arge attendance is expected. The meet- 
ing begins on the 17th of August and 
continues to the 20th. When the final 
arrangements for the meeting are an- 
nounced we will have more to say about 
the prospects of the Society, which has 
our best wishes. 



— The first two numbers of the seventh 
volume of the Bulletin of the Torref 
Botanical Club have reached us, and we 
are pleased to notice that there is a nota- 
ble improvement in its appearance, which 
indicates a renewal of activity in the Club, 
and an intention to make the Bulleiift^ * 
better paper than it has been of late. Mf« 
W. H. Leggett is the editor, but he is 
now assisted by Mr. W. R. Gerard, vsrho 
is well known as a student of the Fuog^ 

The subscription price is $i.oo p^ 
year. All botanists should take the J^^*^ 
let in, 

— We have received from Mr. Geo- ^ 
Mitchell, of Hanover, N. H., an excell^'^ 
nickel-plated compressorium, such as ^ 
manufactures for sale. This instrum^n 
is ^ modification of the well-known cotn- 
pressorium devised by Mr. Wenham. ^^ 
is much cheaper than the latter, costing 
only $1.50 of lacquered brass, and $1.7^ 
nickel-plated. 

A compressorium is a ver)^ useful ac- 
cessory, and it is of great service in the 
study of minute Crustaceae and Infu- 
soria. 
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its find the Botanical Gazette y 
nagazine which costs but one 
r, to be a valuable periodical, 
^hich deserves their support. 
)lume began with the January 
t is published at Crawfords- 



ve to record the death of the 
le O'Meara, M. A., of Dublin 
I ; a man who has been well 
icroscopists as a careful student 
ms. One of the founders of the 
roscopical Club, he was always 
lost diligent members. All of 
: work was done during such 
:ould spare from his business ; 
;, nevertheless, written many 
3ers on the diatoms of Ireland, 
work, the **4leport on Irish 
e," is left unfinished. 



ONS AND ANSWERS. 



n is freely open to all who desire in- 
1 any subject connected with micros- 
ped that the readers will reply promptly 
is which are asked.] 

QUESTIONS. 

some of the readers of the 
3 have had experience in the 
Lse inform me, which is the 
I for insect dissection : the 
nstrument with an erector, or 
croscope of some kind ? Also, 
:he powers ordinarily used } 

W. 



COPICAL SOCIETIES 



NEW YORK. 

:iety is in a very flourishing 
the meetings are well attended 
iting. The course of public 
lich was established last year, 
ell attended. The last public 
\ delivered by Mr. Alexis A. 
the evening of the i6th of 
subject was : " Gems of the 
and the lecture was an inter- 
devoted to the application of 
ope to the study of rocks and 
It was illustrated by a new 
y"en, projecting - microscope, 
lariscope attachment. A large 
slides were shown, and de- 



scribed, both with and without polarized 
light, and the peculiarities of certain min- 
erals were well exhibited. It was said 
that the sections were shown upon the 
screen better than any similar objects had 
previously been seen in New York. 

Central New York Microscopical 

Club. 

A society was formed at Syracuse, 
N. Y., on the 6th inst., under the name of 
the Central New York Microscopical 
Club ; membership to embrace the county 
of Onondaga and the counties adjacent 
thereto. Officers elected for the ensuing 
year : 

President, Geo. K. Collins ; Vice-Presi- 
dents, Alfred Mercer, M. D., and Daniel 
G. Fort, of Oswego ; Secretary, A. L. 
Woodward ; Treasurer, Robert Aberdein, 
M. D. 

WELLESLEY. 

The regular meeting was held on Mon- 
day evening, April 26th, the President, 
Miss Hayes, in the chair. After readine^ 
the Secretary's report, the Society passed 
a vote of thanks to Dr. C. E. West, of 
Brooklyn, for the loan of some fine slides. 
Miss Kitchell read a paper on rock-sec- 
tions, describing the method of preparing 
them, the different kinds which are found 
in the market, the advantages of micro- 
scopical investigation of rocks, the varie- 
ties of inclusions, and illustrating, by 
black-board drawings, liquid and other 
cavities, sections of simple minerals and 
of crystallized rocks which showed the 
various peculiarities of structure ; with the 
polarizer she gave brilliant images upon 
the screen. Under the microscope were 
exhibited the slides loaned by Dr. West, 
consisting of several of Dr. Thiersch's in- 
jected tissues, one of Dr. Watts' slides of 
gold crystallized by galvanic action, and 
crystals of silver and tin ; a collection of 
slides of Lepidoptera prepared by Misses 
Waterman and Whitney, were very beau- 
tiful. Miss Cummings exhibited a Proto- 
coccus reproducing itself by division, and 
several specimens of fresh- water algae. 

M. Virginia Smith, Cor. Sec. 

ILLINOIS. 

The!' annual meeting of the State Micro- 
scopical Society of Illinois was held on 
Friday evening, April 23d, 1880. 

The Treasurer's report showed a highly 
satisfactory financial condition, about $300 
having been paid in during the past year, 
while the expenditures were less than $50. 
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The following papers have been read 
before the Society since the semi-annual 
meeting last Octooer : 

Recent Microscopical Work, by James 
Colgrove. 

The Microscopical Examination of Sig- 
natures, by Lester Curtis. 

The Microscopical Examination of 
Dust, by A. C. Thomas. 

A New Observation on the Histology 
of the Foetal Lung, by Lester Curtis. 

The Microscopical Examination of Tis- 
sues after the administration of Mercury, 
by S. V. Cleveneer. 

The Study of the Cell, with reference 
to the New Theory, by Lester Curtis. 

Plant or Animal ? A Popular Descrip- 
tion of some of the Myxogastric Fungi, 
by E. B. Stuart. 

Notes on Micro-lithology, by A. C. 
Clark. 

The Intra-ovular Life of the Chick, by 
C. H. Kimball. 

The following officers were elected : 
President, B. W. Thomas ; Vice-Presi- 
dents, Lester Curtis, M. D., Prof. E. Bas- 
tin ; Secretary, E. B. Stuart ; Correspond- 
ing Secretary, Jas. Colgrove ; Treasurer, 
W. H. Summers ; Trustees, Prof. E. J. 
Hill, Dr. S. J. Stone, Dr. F. W. Mercer, 
H. M. Thompson, and Charles Boring. 

REYIEWS OF BOOKS. 

Sea- Air and Sea-Bathing By John H, 
Packard, M. D., Surgeon to the Episco- 

1)al Hospital, etc. Philadelphia : Pres- 
ey Blakiston. 1880. (50 cents.) 

This little volume is one of a valuable 
series of "American Health Primers " 
which have been written "to diffuse as 
widely and cheaply as possible, among all 
classes, a knowledge of the elementary 
facts of preventive medicine, and the 
bearings and applications of the latest and 
best researches in every branch of medi- 
cal and hygienic science." 

We have read the book with much in- 
terest, and have been well rewarded for 
the time thus spent. There is no doubt 
that, while sea-air and sea-bathing are in- 
vigorating and stimulating to almost every 
person, a little knowledge of how they act 
and how their most beneficial effects can 
be obtained, would be valuable to all who 
visit the sea-shore, and would sometimes 

f)revent accidents which result from neg- 
ect or ignorance of a few simple rules. 
Just the mformation which visitors to the 
sea-shore require, is g^ven in this book. 
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Exchanges. 

[Exchanges are inserted m this column 
charge. They wiU be strictly limited to 
objects, and material for mounting.] 

Polyzoa, Palates of Mollusca, Foraminifen 
and Holothurian-Spicules, Synapta-Anchors. 
Ota-Wheels, Exhinus-Spines, Minute Sea She 
change for Polyzoa, Foraminifera, Histolo| 
Pathological preparations, etc. Also, a qu: 
Sea Shells in exchange for Land and Fre: 
Shelb. 

F. M. HAMLIN, M. D., Aubu: 



J. J. B. Hatfield, Arsenal Avenue, Indi 
Indiana, will exchange Bleached Plant-Sec 
good Diatomaceous material. List fumishe 
plication. 



Pleurosigmas and other unmounted Diat( 
Fresh Water and Marine ; also Marine Alga 
and a large quantity of miscellaneous mici 
material in exchange for good mounted object 

M. A. BOOTH, Longmeadow 



To exchange, well-mounted Slides of 
mounted or unmounted specimens of hair 
rarer animals ; lists exchanged. WM. HOS 

ao8 S. Halsted street, Chi 



Nicely mounted Slides (opaque) of the 
Derivatives, chemically prepareo, crystalline 
showing their beautiful colors, in exchange 
well-mounted material. Chemical name and 
attached to each Slide. About a dozen vai 
hand. F. L. BARDEEN, \ 

30^ Meigs street, Roches! 



Vanadate of Ammonia, (N H*) * V O *, 1 
the Polariscope*'in exchange for other Slides. 
H. POOLE, Practical School, Buflfa 



Slides mounted from injected Frog's Gall 
Liver, Kidney, Stomach, Intestine and otl 
exchanged for other good and interestin 
rations. C. BLASDALE, M 

Jericho, Queens C 



Well-mounted, selected and arranged Dia 
g^ood histological, pathological or anatomical 
tion. State what you have, and terms of exc 

W. W. RINER, Greene 



Foraminifera from Si>onge-sand, Marl-sa 
Chalk ; Transparent Prisms of Carbonate 
from fossil Shells : Fresh and Salt Water 1 
ceous material; Carapaces of Rhizopods: 
sections of Fossiliferous Limestones, Corals 
exchange for any microscopical material. 

K. M. CUNNINGH 
Box 874, Mobil 



The American Monthly II 
scopical Journal. 

Issued on or before the fif 
day of each month. 

Correspondence should b 
dressed to the Editor, Romyn J 
cock, 53 Maiden Lane, New 

Terms : $i.oo per year ; 
numbers, 15 c. To foreign sut 
ers, 6^ francs, or 5 shillings st( 



THE AMERL^M> 

MONTHLiP ;, 74 

R O SC O P I C A L * JO U RN A L 









I. 



New York, June, 1880. 



No. 6. 



Improyed Immersion- 
raraboloid. 

BY F. H. WENHAM. 

immersion-paraboloid was 
cribed by myself in the 
6. It was designed for the 
of illuminating opaque ob- 
ler the highest powers in a 
[d, by the application of the 
1 of total reflection from 
r surface of the thin glass 
the object. This surface, 
3se conditions, served 
ulum for condensing 
the object beneath, 
i in fluid, or 

in Canada balsam, 
to obtain this eflEect, 
lecessary to connect 
op of the truncated 
aboloid to the under 
if the object-slide, by 

water, or preferably 
more 

jfrac- ^^as, 

lium, 
il of ^ 

I this ^ 

3xtra 
pass 

the 

angle of total reflection 
8S to water. This angle be- 
e glass and water is limited 
ivergence of about 120®. 
cal angle from glass to air 
il **, and to prevent the 
y of rays passing through 
r at less tnan this angle, 
Dducing an imperfectly 



black field, I cut oflE the base of my 
paraboloid a few degrees above this 
angle, and, therefore, the figure of 
the curve encloses an angle of 90®, 
starting from the focal point. 

The apex, or flat top, is cut down 
at a distance from the focal point 
equal to the thickness of ordmarv 
glass slides, the average of which 
may be taken as about .06 inch. 
With the paraboloid in water-con- 
tact, the difference between 90° 
and 120°, is an annulus of light 
including only 15®, which is 
all that the water wiD allow to 
pass. As the risk of damage 
to objects and apparatus from 
using essential oils is an ob- 
jection, I have modified the 
immersion-paraboloid, so as 
to obtain the fullest angle 
admissible by using an inter- 
medium of water only. 
In 1856 I decided from 

a trial of 
other foci, 
that an im- 
mersion-pa- 
raboloid of 
^-inch fo- 
"""*" CUB gave the 
best effect, 
and as recent experiments have 
confirmed this, I still adhere to 
that size for general use. A A 
Fig. 19, (drawn to the natural 
size), is the diameter of the flat top 
of the paraboloid. JSj the focal 
distance determined by the thick- 
ness of the slide. This necessary 
truncation of the paraboloid limits 
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the angle taken from the focus 
to the Kne of the top where it 
intersects the curve, at the apex 
of the parabola to 155°, the 
extent to which the upper section 
of the figure can reflect rays, as 
shown by the lines CC, The line 
D represents the critical angle 
from glass to water, limiting the 
degrees to 120. Now, unless 
oil is used, rays included between 
the lines D and (7, are lost; 
but if the water-angle (2?) is 
raised to (7, the convergent surface 
of the top of the paraboloid, at the 
corresponding angle of incidence 
that will admit 67, is represented by 
the line E, A perpendicular i^^ taken 
from this at tne point A will inter- 
sect the axis at G^, representing the 
radius of the concave re(juired in 
the top for admitting all rays with 
a water-contact. 

By this illustration it will be 
seen, that a shallow concave top 
of -j^ of an inch radius, will be 
sufficient for an immersion parabo- 
loid of i of an inch focus. This 

is shown^ full 
size in Fig. 20. 
A is the para- 
boloid; B the 
focal point; C 
the center of 
curvature of the 
hollow top. Of 
course a deeper 
concave top will 
perform ecjually 
well, but 18 not 
so convenient to 
use on account of the larger body 
of water required for filling it. The 
hollow-topped paraboloid is free 
from the troublesome adhesion that 
sometimes takes place between the 
flat surfaces at the top and slide, 
which prevents the free use of the 
stage movements and a concave 
surface is not liable to be scratched 
by intervening particles of grit. 



'C 




The immersion paraboloid is most 
useful in cases where dry or non- 
immersion object-glasses are era- 
ployed, as it is only with these that 
total reflection can be obtained from 
the top of the cover on objectB. 
mounted either in balsam or fluid. 
But if immersion object-glasses are 
used on objects mounted dry and 
adherent at the top of the slide, 
this, under the circumstances, being 
the total reflecting surface, the 
contact of the object prevents total 
reflection at the part where light 
is admitted and snows the object | 
brilliantly luminous in a black field. 
From the above it may be 
inferred, that if the front of ao 
object-glass, in cases when the aper- 
ture is supposed to be limited bj 
water from rays reflected back and 
increaBed by an intermedium of oil 
of cedar or cloves, if the first sur- 
face is also made concave, it would 
be the means of dispensing with 
the objectionable use of oil. 1 have 
tried some experiments this way: 
Fig. 21 is the 
front lens of an y^ "v^^ 
immersion ^- / >^ 

inch object-glass. [ | 

At first the con- \^ ^l 

cave surface of ^-^^ 

the front was 

made much shallower than is sho^^T^ 
without any appreciable differerB.c< 
in effect from that of a flat pla-X^e 
The concave was then deepecm-^^ 
till it reached to near three times tt>a 
of the hemispherical back radL"«i; 
with a slightly improved result ^ 
the way of increase of light a»^ 
flatness of field. The experim^^^ 
was not carried further. The radi^ 
of the back convex is .045. Tfc^s 

a 

of the concave, .13. Of course ^ 
oil of the same optical properties ^ 
the glass were to be used, the eff^^ 
of the concave surface would ^ ^ 
simply nil. It would then act li J^ 
a flat front. 
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ilmon Disease and its 
Cause,* 

analogy seems to exist 
the spread of the fungoid 
,t present so destructive to 
life, and the apparently 
lissemination of ordinary 
; disorders, which, in their 
lany probably be all ref er- 
dolations of natural laws. 
i the more subtile charac- 
iny epidemics affecting the 
amily, or even the rinder- 
ong cattle, the vegetable 
-8a/prolegnia ferax^ at 
leveloping itself with such 
lented rapidity, and such 
ous results upon fish in 
rivers, is of sufficient size 
itudied by the ordinary 
Df the microscope, and its 
nay be followed from the 
ion of the infusorial spore, 
or |-inch objective, 
auses ascribed to account 
litherto unknown outbreak 
salmon are various, but 
>oint to river pollution. 
\& I am aware, nowever, 
not indicate any consider- 
nge of condition or eir- 
5e to which the fish have 
jected of late years, 
proximate cause of this 
and the reason why its 
hould extend so rapidly at 
, is a question of sufficient 
and importance to arrest 
tion of dXl interested in the 
ion of our most valuable 
J of the most important 
)f food supply. Not thai 
us restricts its attacks to 
or many fresh-water fishes 
>yed by it, and even newts, 
and fresh-water moUusca 
times attacked ; this is well 

r read by M. A. Robson, Hon. 
)efore the members of the North 
Microscopical Society, March the 



known to those who have aquaria, 
for despite all ordinary care, it 
sometimes h^pens that the fin- 
ny favorites become flufl^ and 
mouldy, the fungoid pest irritates 
and destroys the skin, until, seizinff 
upon the gills, the tortured animw 
can resist the attack no longer, and 
is soon found dead — the fungus 
developing rapidly over it in woolly 
tufts. 

Among salmon in rivers this 
pest first appeared so recently as 
the spring of 1878 in the Carlisle 
Eden, the Annan, the Mitt and the 
Lancaster Lune, where large num- 
bers of spawned fish ( Kelts ) and 
also some salmon, smelts and 
trout were found in pools and 
floating down the stream, dead or 
dying. Nearlv twenty years ago 
those engaged in cultivating the 
ova of trout and salmon found 
these attacked by a vegetable para- 
site which effectually destroyed 
their vitality — they were also to a 
considerable extent cultivating and 
disseminating the fungus itself. 
Mr. F. Buckland thus describes the 
appearance of salmon killed by this 
disease " they are all more or less 
covered with patches of fungus, 
generally circular in form. The 
tail is almost always affected, and 
often to such an extent that the 
soft parts are eaten away and the 
bony rays left quite uncovered — ^a 
bunch of fungus is generally found 

f rowing on the head and nose, and 
ence the diseased fish in the Eden 
are called ' salmon with white 
nightcaps.' " 

Many years ago the Rev. M. J. 
Berkely instanced the genera 
AchJ/ya^ Swprolegnia^ Pythia and 
Aphanomyces as "notoriously an- 
tagonistic to animals, especially 
those of aquatic habits in a low 
stage of vitality ;" of these the genus 
Saprclegnia appears to be most 
immical to salmon Ufe. On ac- 
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count of their aquatic habits, and 
also from the fact that they emit 
active flagellated spores from the 
clavate tips of their threads, which 
swim freely like infusoria — they 
were at one time associated with 
the Al^. Mr. Berkely however 
says : "In these lower plants there 
is a duality or plurality of modes of 
fructification. Indeed, though the 
active spores moving about with 
one or more lash-like appendages 
exactly resemble the reproductive 
bodies which are so common among 
Algfle. There is now evidence among 
moulds, as in the genera Perono- 
spora (the potato destroyer) and 
Vyatombs^ and still more amongst 
the Myxogasi/res^ that there are act- 
ive spores amongst " true fungi ; " 
further, quoting r ringshiem's defin- 
ition of the genus Saprolegnia^ he 
says : " Infusorial spores formed in 
the interior of the sporangia, and 
immediately after their formation, 
isolated and active without any pre- 
vious membrane. New sporangia 
formed by the repeated protrusion 
of the basal membrane into the 
old sporangium, oogonia containing 
numerous resting spores." 

To make the nistory more intel- 
ligible, Mr. Berkely describes one 
or more species of each genus, and 
says of Saprolegnia monoica and 
fercux, " The first appearance is 
that of delicate, white or greyish, 
nearly equal, simple or slightly 
branched threads, without any 
joints, radiating in every direction, 
and containing a grumus, granulat- 
ed mass. The tips of these threads 
gradually swell, and after a time a 
septum is formed at the base, after 
which the contents are collected in- 
to little pellets, each of which at 
length, is separated from the rest, 
and becomes an ovate spore, which 
escapes by a little aperture at the 
tip, and is furnished with one or two 
delicate thread-like appendages, by 



means of which it is able to move 
about like an infusorial animal with 
great rapidity. After a short time 
motion ceases, and the spore germ- 
inates and produces a new plant. 

" After the sporangium is exhaust- 
ed the septum at the base becomes 
convex, pushes forward into the 
vacant cavity, which it more or less 
completely fills, and produces an- 
other crop of spores, sometimes 
projecting through the aperture of 
that which was first formed. This 
process is repeated a third or eveD 
a fourth time till the powers of 
vegetation are exhausted. Now, 
however, a second form of fnii 
appears, a foi'm that has ben 
called an oogonium, because it 
produces spores which are quie^ 
cent and donnant, for a time, like 
eggs, and not furnished with motile 
appendages. Lateral branches are 
given up for their production which 
terminate in largo globose sacs, 
which, like the sporangia, are not 
at first separated by any septum. 
One, however, is at length formed, 
and the membrane becomes pierced 
with numerous apertures." (InbA- 
lectual Observer^ yol. V.) 

The above authorities show that 
this fungus is possessed of several 
methods of fructification, and that 
it also produces resting-spores 
which may retain their vitality 
for an indefinite time. Moreover, 
it is not strictly aquatic in its habits, 
but can exist and propagate itself 
out of water — in fact is amphibions 
— it is extremely common on flies in 
Autumn, when the insect appears to 
be gummed to places and covered 1 
with a white powdery efflorescence 
— this is the vegetable parasite ^ 
question — known when it attacks 
the house-fly as ErapuHa musccB biit 
certainly analagous too, if not iden* 
tical with S. ferax, Mr. Berkely 
regards it as the latter fungus. 

The fly, by the destruction of ^^ 
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scera, etc., becomes weakened 
id unable to move about ; but 
e viscid fluid extending from 
.6 tubular hairs surrounding its 
ilvilli continues to flow, and the 
sect becomes glued to the point 
: attachment, by the very secre- 
on which enables it ordinarily to 
alk on all surfaces and in all 
ositions. 

People who make a practice of 
3eding gold fish, etc., with flies, 
lay thus mtroduce into their aqua- 
itims a supply of germinative 
)ores, sufficient to destroy succes- 
Te colonies of fishes. Some idea 
•f utilizing this parasite, so antago- 
dstic to certain forms of animal- 
ife, appear to have been mooted in 
imorica. The following para- 
graph, bearing upon our subject, 
^^•8 in the February number of 
Semce Gossip : 

^^Parasitic Fungi on Insects, — 
Professor Hagen, of Harvard, des- 
cribes some experiments that had 
)€en made by Mr. I. H. Burns and 
'there, and comes to the following 
ondusions : 1. That the common 
lOnse-fly is often killed by a fungus, 
nd that in epizootics a large num- 
er of insects which live in the 
une locality are killed by the same 
ingus. 2. That the fungus of the 
ouse-fly works as well as yeast 
)r baking and brewing purposes. 

That the application of yeast on 
isects produces in them a fungus 
hich becomes fatal to the insects. 

That in the experiment made by 
tr. I. H. Burns, all potato beetles, 
►rinkled with diluted yeast, died 
om the eighth to the twelfth dav, 
^d that the fungus was found m 
e vessels of the wings." 
Now that the life-history of So- 
'^olegnia ferax has been to some 
ttent examined, we mav revert to 
le causes assigned for its destruc- 
^e outbreak and extension beyond 
i previous limits. Mr. A. B. 



Stirling, curator of the Anatomical 
Museum, Edinburgh, writes as fol- 
lows : " I also wisn to say that the 
fungus appears to me to be of a 
very irritating nature, causing the 
fish such tortures that they destroy 
themselves in their efforts to get 
rid of their tormentor. The sores 
upon the fish are not caused by the 
fungus, but by the fish themselves 
by rubbing the parts of their bodies 
affected, upon stones or rocks and 
other projections they find to suit 
the parts affected. I am quite un- 
able to say what the origin of the 
fungus may be, but, as I found 
foreign matter of various kinds, en- 
tangled in the mycelium of the 
fungi, I have pretty good grounds 
for thinking that it may have arisen 
from pollution. The foreign mat- 
ter found in the mycelium or 
fronds of the plants, were Torulse 
or yeast plant, triple phosphates 
fecula, human hairs, and hairs of 
cat and mouse; also, desmids and 
diatoms, shreds of dyed wool and 
cotton, with other fragments of 
matter unknown to me." 

With all due deference to Mr. 
Stirling, I feel bound to remark, 
that although the fish in its efforts 
to get rid of the parasite does lace- 
rate itself, still the skin is already 
completelv disorganized by the 
growth of the fungus. 

Soft bodied animals, as tad-poles, 
when attacked are penetrated 
throughout by the mycelium of 8, 
feraXy and the whole substance of 
the creature is interwoven with its 
threads. In addition to the debris 
detected by Mr. Stirling, other im- 
purities are detected, as the follow- 
ing extract from a newspaper com- 
munication well shows : 

" Certain kinds of chemical im- 
purities are known to be favorable 
to the growth of fungoid life, and 
the practice of sheep-washing, which 
is largely carried out in the rivers 
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of the South of Scotland ; the use 
of artificial manures, washed by the 
heavy rains and melting snows of 
the past Winter, and the existence 
in the streams of various polluting 
matters from factories and towns, 
are very likely to have combined 
to produce the conditions favorable 
to the present outbreak." 

Again salmon in rivers are sub- 
ject to artificial conditions and can- 
not follow their natural instincts. 
In evidence of this assertion Mr. 
F. Buckland writes : " A large 
number of fish which have done 
spawning are 'moved by their in- 
stinct to get. down afi quickly as 
possible to the sea ; but they can- 
not do so on account of their jour- 
ney being delayed by the weirs 
and 'caulds' on the Tweed and 
her tributaries. The instinct of the 
invalid salmon teaches them to go 
to the sea, because it is certain tne 
fungus cannot exist in the sea, and 
secondly, because they wish to pick 
up condition and fatten upon tneir 
natural food, which consists of 
sand-eels, sprats, herring, smelts, 
and the fry of other sea-fish. When 
these fish are delayed above the 
weirs the crowding tends to disse- 
minate the disease, for I am sure 
the fungus is ' catching.' 

"Whatever, therefore, may be the 
cause of the disease, the fact stares 
us in the face that crowding above 
the weirs most certainly tends to 
foster and spread its ravages, just 
as when pilgrims at Mecca become 
too crowded, the plague is started 
and spread." 

Mr. Buckland here asserts posi- 
tively " that it is certain the fungus 
cannot exist in the sea ; " its deve- 
lopment may be checked, but it is 
questionable if the vitality of the 
resting spores would be impaired 
by continual immersion in sea 
water. The salmon's recovery may 
also be due to improved feeding, 



and hence tone and increa 
ity, which enables the fish 
the encroachment, and i 
rid itself of the parasite 
tried a little experim< 
sticklebacks ; of these I ha 
or so, all more or less aflfe 
the fungoid growth. I ti 
them from a fresh-water 
to sea-water (sticklebacks 
in sea-water after they b< 
customed to its density' 
though their existence may 
somewhat prolonged, tl 
ultimately reached their 
killed them all. 

The excessive protectioi 
to many species of game 
mitigated destruction of 
vermin, which naturally 
the sickly and weak, appc 
duce many hitherto unk 
ladies among them. Sue 
do not confine their ravaj 
point of origin ; usually c 
they extend their limit 
elude both strong and i 
common destruction. 

So with salmon, it m 
in artificial fish-hatching 
ing a large percentage 
fish reach maturity, whicl 
dinary way, would have s 
to their natural enem 
would be the first seize 
fungoid parasite in cmei 
of necessity convey the 
to others. An outbreak 
sive can only be ascribec 
general cause, as it is scj 
sonable to suppose that 1 
minated rivers became p( 
at once. Where the diseas 
each infected fish become 
of destruction to its kin 
assiduous emissary in diss 
myriads of motile an< 
spores, all seeking or w 
the conditions essential tc 
ment. 

The question of chief i 
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microscopists appears to be : How 
does the parasite establish itself 
upon the animal, and in what man- 
ner is the skin impregnated by its 
gpores? No doubt a scratched or 
abraded surface would readily meet 
the requirements of the fungus; 
but in the absence of such prepara- 
tiOD, it is highly probable that the 
motile spores are introduced by ab- 
sorption. Something analogous ex- 
ist3 in the human family, and the 
terrible malady known as the fun- 
gous foot of India, prevalent among 
me shoeless portion of the popula- 
tion affords an example. This fun- 
gus resembling to a Mucor^ but 
scientifically (uassed as Chionyphe 
Cwrteri, perforates and honeycombs 
Hie bones of the foot ; the cavities 
\jeeoming filled with the mycelium 
d the plant, when, if speedy am- 
prtation is not effected, death soon 
ensues from exhaustion. Mr. H. 
L Carter, F. R. S., is of opinion 
that this disease is occasioned by 
the entrance through the sudorific 
ducts of minute spores in an amoe- 
boid state, and which attain a 
monstrous growth, as the black 
fangus in the human body. 

It is certainly within the micro- 
ficopist's province to ascertain and 
accurately describe the character 
and habits of these destructive 
pests. When the conditions under 
which they flourish are once known, 
such may be removed and the foe 
ousted from its source. But to deal 
empirically with an enemy like this, 
or, when known, to adopt merely 
vacillating measures, is to trifle 
with a destructive and insidious an- 
^^gonist, with the probable result 
of rendering the mischief chronic. 

Although epidemics among pre- 
^J^ed animals seem usually to run 
their course and vanish for a time, 
^ with the civilized portion of hu- 
^anity, yet a primary cause must 
^xist to account for each outbreak. 



probably resolving itself in its ori- 
gin into an interference with the 
ordinary processes of Nature; in- 
ducing a sudden and abnormal de- 
velopment of some putrefactive 
vegetable ferment which breaks out 
in a predominant form of disease. 
Hospital gangrene was supposed by 
Berkely to be of this nature. 

This much is certain, that the 
salmon, by its environments, is sub- 
ject to conditions of so artificial a 
character as to render it improb- 
able that any indigenous wild animal 
can submit to them without impover- 
ishment, or adapt itself to the rapidly 
altering circumstances. Hence, un- 
less there is a general reversion to 
natural conditions, only those will 
remain which can survive amidst 
the increasing pollution consequent 
upon trade extension and the deve- 
lopment of mineral resources. 

it, therefore, follows that all 
available means should be adopted 
in order to conform to natural re- 
quirements, and that the fish should 
be permitted to follow their habits 
witnout the interposition of bar- 
riers, which interfere with tenden- 
cies and instincts that are actually 
bound up with the creature's exis- 
tence, and which may be justly re- 
garded as so many inflexible laws 
laid down by Nature for the pre- 
servation of a species. 
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Directions for Gleaning 
Diatoms. 

So many microscopists are inter- 
ested in diatoms but do not succeed 
well in their attempts to clean them, 
that a short and thoroughly practi- 
cal article on the subject will be 
valuable to many readers of the 
Journal. There will be nothing 
in this article that is particularly 
new ; but in most contributions to 
the subject, the directions are either 
intended to apply to special cases, 
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or they are given in such an em- 
pirical manner, that the beginner is 
at a loss to know how to proceed in 
ordinary cases; he can only fol- 
low the directions, blindly adding 
acid after acid because he does not 
know the effect of the different 
acids. 

In this article it is proposed to 
not only ffive such directions as will 
serve well for such diatomaceous 
material as the collector is most 
likely to meet with, but also to 
brieny explain the action of the 
chemicals employed, so that a per- 
son of ordinary intelligence may 
know how to vary the processes to 
suit special cases. 

We will not now refer to the 
methods of collecting diatoms, but 
will proceed at once to describe the 
process of cleaning them. 

We may have tnem in the form 
of fresh gatherings, or as fossil de- 
posits; the method of cleaning 
will be different in the two cases. 

The object of cleaning is: first, 
to remove all extraneous matter 
from the f rustules, so that they will 
appear clear, and all their minute 
markings will be seen to the best 
advantage ; second, to remove par- 
ticles of sand and dirt which would 
mar the beauty of the slide. Un- 
doubtedly the first is the more 
important object of cleaning, but 
many mounters are too fastidious to 
be contented with that alone. How- 
ever, it should be remembered that 
not every gathering, whether recent 
or fossil, can be freed from particles 
of insoluble dirt or sand, and this is 
often the case with collections which 
contain rare forms. Consequently 
a preparation should not be con- 
demned because it is not entirely 
diatomaceous. It may be valuable, 
and some of the most remarkable 
and interesting forms we have seen, 
forms which we have studied by 
the half -hour on account of the ex- 






quisite beauty of their shape and 
markings, were isolated specimens, 
on a slide containing much debris. 

Moreover, even when the mate- 
rial can be cleaned very well, it may 
be that the quantity in hand is so 
small that the best results cannot be 
attained. Many have tried to dean 
the celebrated Richmond deposit 
and have failed, partly because they 
worked with too little material, and 
partly, no doubt, because their speci- 
men was not well selected, for not 
all of that deposit will give Teiy 
clean slides. 

A diatom consists of a siliceous 
f rustule, which for our purpose may 
be considered as composed of pii» 
silica; and the endochrome. ii ^ 
to the endochrome, we may regari 
it as organic matter containing a 
trace of iron ; in cleaning the aift- 
toms we have to destroy the organic ; 
matter, and to remove the iron by | 
solution. 

NITBIO ACID PBO0ES8 FOB FEE8H 
GATHERINGS. 

Only the simplest process of deaxi- 
ing, therefore, is necessary, wheti 
we have to work with fresh gather- 
ings that are purely diatomaceoii^* 
The iron of the endochrome ifi 
in solution, and will give us n^ 
trouble to remove, for any dilu^fc^ 
acid will take it out at once. Henc^ 
we need only remove the organic 
matter. This is readily done t>J 
boiling the moist or dried gatheria/ 
in strong nitric acid, and this is mS 
that is necessary to do, if we wifi 
to clean a pure gathering of di 
toms that are mixed witn a co: 
siderable quantity of other vegefc» 
ble or organic matter. Nitric kci^ 
is an oxidizing agent, and it buro^ 
up and destroys the organic mattp^ 
of the diatoms, while it also di^ 
solves the small quantity of mineral 
matter with which they may 1>^ 
contaminated. In this process i* 
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I happens that some traces 
llnlose of the diatoms, or 
itous algee which usually 
Y them, even in the clean- 
ings, are not removed hy 
g, hut can afterwards he 
clean, white filaments. 
3 of cellulose are capable 
>n, but often resist all but 
powerful oxidizers. In 
are numerous, the best 
istroy them is to pour oflE 
acid from the diatoms, 
Q with water, and then 
; sulphuric acid and chlor- 
:ash, in the manner to 
3d elsewhere in this article, 
nitric acid may not remove 
6e at once, it is not always 
to resort to the action 
[phuric acid process, and 
IS not advisable to do so, 
Itric acid will have con- 
cellulose into a substance 
jmically analogous to gun- 
ro-cellulose, and thismtro- 
nll instantly dissappear if 
les are dried and heated 
rer-glass. 

at we have explained the 
nitric acid, we will de- 
detail, the process which 
recommena for cleaning 
re gatherings of living or 
atoms. The operations 
jadily conducted in test- 
it six inches long. 
:e the material in water, 
ains any impurities that 
lechanically separated in 
If it is a marine or 
wrater gathering, wash in 
•r to remove the salts from 
ber. Pour off all the water, 
B diatoms are then some- 
l, it will be all the better, 
in nitric acid, until oxida- 
ars to be complete. A 
;es boiling will suffice, and 
me the acid is allowed to 
ter it will be for the more 



delicate or finely marked diatonis. 
Some persons add a few crystals of 
chlorate of potash to the boiling 
acid just before the boiling is fin- 
ished. This hastens the oxidation 
somewhat, but very little should be 
used, enough can be held on the 
end of a knife^blade. ! 

3. FiU the tube with filtered 
water, allow aU the diatoms to set- 
tle, pour off the water, and repeat 
these operations until the acid is 
entirely washed out. The residual 
mass, at the bottom, should be of a 
pure white color. If it is not, and 
the operator thinks the nitric acid 
has acted to its f uU power, the sul- 
phuric acid process should be re- 
sorted to. 

4. It is now necessary to sepa- 
rate the dShria and fiocculent matter 
from the perfect f rustules. Among 
the many methods described in 
books, we have found the one here 
described to be applicable to every 
collection we have cleaned. First 
add ammonia, the aqua ammonia of 
the druggist, to cover the diatoms 
to the depth of about one inch, 
allow to stand about fifteen minutes, 
then fill the tube with water, allow 
to settle, and pour off the water 
once. Then cover the diatoms with 
water to the depth of about two 
inches, shake thoroughljr, set the 
tube uprght and allow it to stand, 
un(Ksturbed, fifteen seconds, then 
pour the supernatant fluid into a 
clean test-tube, and repeat the pro- 
cess in the first tube from three to 
five times, according to the quan- 
tity of material that settles through 
the two inches of water in fifteen 
seconds, each time pouring off into 
the second tube, which should be 
larger than the first one. In the 
second tube let all the diatoms set- 
tle, then transfer them to a tube 
just like the first one, cover with 
water to the depth of two inches as 
before, and allow to settle one min- 
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ute and a half, and repeat this three 
to five times. Go on with these 
operations until the diatoms settle 
for three, four or five minutes, and 
the result will be that the frustules 
will be well separated into large and 
small forms in the different tubes, 
and experiment will soon indicate 
what time should be allowed for 
settling to get them free from 
broken frustules and particles of 
debris. The times stated above are 
purely empirical. They should be 
determinea by experiment, by using 
the microscope, for each gathering. 

5. Filterea water is pure enouga 
for the operations described above, 
but to preserve or mount the dia- 
toms they should be finally washed 
with distilled water, then placed in 
a mixture of distilled water and 
alcohol in equal parts, and kept in 
small glass-stoppered bottles. 

The ammoma is used to remove 
floccullent matter, and in some in- 
stances the effect is very marked. 

It is not advisable to keep cleaned 
diatoms in bottles with cork stop- 

C, for after a while the alcohol 
>mes discolored by the cork, 
and the diatoms become dirty in 
appearance. 

{To he contmued.) 


Microscopic Examination of 
Tissues after the Admin- 
istration of Mercury.* 

BY S. V. GLEVENGEB, M. D. 

Five years a^o it occurred to me 
that the medicinal workings of 
mercury could be accounted for by 
supposmg that the finely divided 
metal underwent no change after it 
was taken, but passed into the min- 
ute, tubular structures of the body, 
and cleared them of morbid accu- 
mulation. I found no justification 
for this view in the writings of 

* Read before the Illinois State Microsco- 
pical Society, Chicago, February a-yth, i88o. 



therapeutists, and endeavored to 
rid myself of the notion, hopini 
^ and waiting for the true mddm 
operandi to be discovered. I lead 
of theories emanating from axtthoii^ 
tative sources quite as puerile as I 
then conceived my own hypothodi 
to be. The greatest objecticm to 
the mechanical theory, seemed to 
be the fact that the mercury of iii 
salts must undergo reduction inil^ 
body to the metallic form, to m 
count for their physiological 4ffeelk 
For the pmpoee of drfeatmg ^ 
own assumptions and forever rq^ 
ding myseli of speculation intUi 
direction, I began a series of » 
periments which, though not jf 
concluded, have confirmed my oil 
ginal views. Oalomel is rednoei 
to metal, in the duodenum, by tk 
pancreatic juice and glucose ; w- 
rosive sublimate passes into yeDof 
oxide and extremely dividedmetilfie 
globules in the intestinal fluids, ml 
m alkaline blood ; cyanide of mo- 
cury is decomposed in the stomadi 
by its hydrochloric acid, and fonw 
the bichloride of mei*cury, which k 
then reduced as just mentioned 
The iodides, bromides and oxidfli 
are similarly broken up, all the 
mercuric salts acting alike in pal- 
pitating a more finely divided metal, 
and the mercurous salts resemUe 
calomel and blue mass ; the effeete 
of all being modified, but not eflBe||l- 
tially, by the elements combined 
in the preparation given. The mi- 
croscope revealed the courses tiJcen 
by the separate globules thronj^ 
the intestines, lacteals, veins, ai^ 
ries and lymphatics, and I belief! 
that some v^aluable results will W 
obtained in studying histological 
tissues thus injected before death. 
Tubular structures, which would 
escape the scrutiny of the obsci^vel* 
with the best appliances and iindefl^ 
the highest powers, would be thu* 
rendered apparent. 
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following extracts are from 
read before the Chicago 
al Society, February 4tn, 
d published in the Chicago 
\ Oazette: 

^ When the metal, in an un- 
or uncombined state, is ad- 
ed, it rapidly passes through 
stines, with apparently no 
pehatever. Tne cohesive 
es of its component parti- 
it separation. Considerable 
on with an excipient is 
y to reduce the metal to 
;; shaken up m water an un- 
it pretty fine division may 
e, but eventually the fluid 
ins together again. Honey, 
s, confections, etc., when 
rith the fine globules, tend 
the particles apart. I found 
umen and glycerin would 
separation better than many 
;es. Finely divided, mercu- 
ents a grayish appearance, 
into black as the aivision is 
:treme, this condition favor- 
reflection of Ught from pax- 
particle, until no rays are 
I to the eye. The micro- 
lowe that no change from 
Edlic state has occurred in re- 
the metal to this form. To 
le globules in one gramme 
.) of blue mass, I spread it, 
with water, over a square 
er of surface and found an 
of 2,000 visible under a very 
pifying power in an area of 
e centimeter, which would 
)0,000 of these globules in a 
I. But under an objective 
dng seventy diameters, more 
i times as many became ap- 
Dr. Lester Curtis estimated 
of these globules at from 
an inch to sizes almost im- 
ibly small. In a gramme of 
s there is one-third of a 
> of mercury, which would 
) ^ of a cubic centimeter. 



Taking .01 millimeter (Kolliker) as 
the average diameter of the capil- 
laries, the division of this mass into 
twenty-five million globules would 
suffice to reduce all the mercury to 
capillary sizes. But we have seen 
that all are not so reduced, though 
many are divided up very much 
smaUer. Carpenter, on p. 138 of 
his Physiologv, asserts that metallic 
mercury, finely divided, can be ab- 
sorbed by the blood-vessels from 
the alimentary canal. 

* * * Under a three-quarter inch 
objective, magnifying seventy dia- 
meters, I placed tne web of a frog's 
foot, and acquainted myself as 
thoroughly as possible with the 
peculiarities of its blood-vessels, 
pigment-granules, appearances by 
renected and transmitted light, and 
then gave the frog five grains of 
blue mass. Twenty-four hours after- 
ward I examined the frog, and was 
surprised to find little globules of 
mercury mingled with the mucus 
it had excretea from its skin. Brush- 
ing these off, I placed its feet again 
under the same lens, and found 
blood-vessels choked with metallic 
mercury : aneurismal and varicose 
pouches were distended with mer- 
cury, and a great number of so-called 
pigment-granules had changed to a 
yellow, metallic luster ; these spots 
reflected the light as would mer- 
cury when examined by direct 
rays. As many as twenty of these 
lacunae^ or star-shaped bodies could 
be counted between two toes, and 
altogether there were about a hun- 
dreaon each foot. The close re- 
semblance between these lacunse 
thus injected, and the description 
in Strieker of the lymphatic sacs in 
the course of the lymphatics of the 
frog, led me to believe, at Dr. Lester 
Curtis' suggestion, that I had ob- 
served mercury in the lymphatic 
channels of the frog. Two little 
tubules choked with mercury, pre- 
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sented a singalar phenomenon. 
Under, the power nsed, these tubes 
appeared blind, but a little globule 
01 mercury lay upon the surtace of 
the; web, at the outer end of one of 
the tubes. . Watching this globule 
intently for ten minutes, it suddenly 
increased in size and the tube col- 
lapsed, having emptied its mercurial 
contents outward. The globule thus 
formed was. twice as large as the 
eharltcteristic blue-mass globule, and 
was easily removed from the web 
by a canal's-hair pencil. The other 
tube was more curved, and at its 
outef end had two such globules, 
both of which increased slowly in 
size, and in half an hour had grown 
very large, at the expense of the 
tubular contents, the tube disap- 
pearing as did the first one. Nowhere 
could 1 see anything like foreign 
particles circulating in the blood. 
The white and red blood-corpuscles 
Were distinctly visible, but in one 
capillary I found a small, dark par- 
ticle gradually accumulating simi- 
lar particles near it ; these I suspected 
were minute mercury-globules; they 
accumulated against the current, and 
the blood passed around them freely ; 
suddenly the down stream end of 
the mass broke away and appa- 
rently washed awaj in the blood, 
out of sight. This was repeated 
several times while the mass, in 
this way, was proceeding up stream. 
While' exchanging objectives for a 
higher power, the capillary cleared 
up. In one vein I observed plainly 
a large globule of mercury lying 
motionless, while the blood-corpus- 
cles beat against it with as httle 
effect as water would have against 
a great stone in a brook ; the cor- 
puscles changed positions to pass it 
in the vessel, but slid by as rapidly 
as ever. Some of the exuded mer- 
cury-globules on the web, enabled 
me to obtain good comparative 
measurements. Six of these me- 



tallic spheres lay Ofn the smlace, 
just over one of the smaQest cap^ 
Jaries. The six together measured 
the diamether of the capillftrjr, M 
could easily have passed tnroQgE this 
blood vessel abreast. 

I repeated the experiment on i 
smaller frog by anointing the chin, 
axillae and thorax with SqnibVs 
oleate of ^lercury, with the same 
result, only the large sized globnltt 
were not so numerous. To a third 
(large sized) frog I gave ten grtiu 
of blue mass, and about as wA 
blue ointment. I kept him in I 
glass jar, to be sure he did not eJMt 
the pellets, and in this case, tweni 
four hours after, found the lym] 
atic sacs engorged, but blood 
culation undisturbed. In all. Ill ' 
frogs so treated, where unavoidilik 
lacerations of their feet had ooGi^ 
red in manipulating, there odMd 
from the torn edges, minute J^ 
bules of mercury. The laist nog 
shed his skin in three days' after 
the dose, but otherwise none of 
them underwent any apparent 
change in health or vigor. Th6 
skin I think must have afforded 
the main means of exit for die 
metal. There is not a fragment 
however small, of this discarded 
cuticle which does not exhibit 
plainlv the metallic globules at- 
tached to it in great numbers ; many 
hundred slides may be mounted 
with the skin from this frog alone, 
and every slide will reveal fifty or 
more globules. In the disseetiDg 
room of the Bennett Eclectic Col- 
leffe of this city, a cadayer.waa ex- 
hibited to the students, the skin oi 
which was so covered with mercnry 
that an ordinary pocket ihagnifiei 
revealed the globules in countleac 
numbers. Dissecting the Srog las^ 
mentioned, I found the stomaol 
coated with the globules, but, tet 
days having elapsed since the doea 
no mercury was found between th^ 
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and the skin, except in 
is, but very probably in 

This organ was apparent- 
l with sacculations of an 
ubstance, which at first 
. Stuart (who rendered in- 
le assistance) and I, took 
ment granules, but after 
' the microtome some sec- 
of an inch thick, and the 
)f these spots persisting, 
onsideration leads us to 
se opaque spots are aggre- 
f metallic mercury, neld 
>atic channels. In reflected 

unmistakable glint from 
globules may be caught, 
to discover the courses 

the metal through the 
he frog, I administered a 
15.4 gr.) of finely divided 

in ^bumen, to a male 

five hours, globules ap- 
►n its back. Dissection 
hat the intestines, renal- 
rculation, heart, kidneys, 

the testes, contained nu- 
;lobules of mercury, and 
latic passages were beau- 
jected with globules much 
Bly divided. Apparently 
3r particles had passed in- 
nph channels, or the metal 
ergone further division 
tion into these passages. 
^. M. I gave five grams of 
3 a chicken weighing four 
f pounds, eighteen months 
noon it was sick and very 
at 9 P. M. I blew ten 
re calomel into its pharynx, 
) o'clock P. M. killed it. 
ted four ounces of water 
nouth, mixed with the last 
jalomel, and I recognized 
de crystals in this liquid, 
i apparently formed above 
Idid not expect conver- 
ecur at this point, but the 
tates the general tendency 
•ials toward decomposition 



everywhere in the body instead of 
a formation of higher salts. 

.The fseces contained mercury 
globules. Mercury was distin- 
guishable by the microscope in 
three out of five parts of the chick- 
en's blood ; traces of calomel and 
black oxide were discernible in the 
proventriculus and gizzard; a few 
crystals of the black oxide with a 
great many globules of the metal 
were found m the upper intestine, 
with only metal lower down ; the 
liver contained the metal, while the 
mesenteries held unmistakably large 

Quantities of the globules, ranging 
ownward in sizes from those usu- 
ally found in blue mass. The liver 
globules were small, while those in 
the mesenteries were large. 

Kationally, then, often repeated, 
smaU doses of calomel woidd im- 
press the general system better by 
allowing reduction and absorption 
to occur at intervals, insuring com- 
plete reduction and absorption, and 
wide-spread dissemination through 
circulatory channels. This is no 
less true of the mercurials in general. 

{To he continued,) 
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About Diatoms. 

The trouble encountered by the 
correspondent (page 84) in finding 
specific names for .diatoms, is one 
tnat is encountered by every stu- 
dent in every branch of natural 
history, in botany and zoology. It 
is one that can be overcome only 
by persevering study and consnlta- 
tion of the original descriptions of 
genera and species, and of all that 
nas been written on the same, since 
it arises from imperfect descrip- 
tions, from the various opinions of 
different authors as to what consti- 
tutes specific or even generic char- 
acters, and, in the case of micro- 
scopic objects, in 'part from the 
inferior instruments in use. 
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The identification of species of 
the diatoms is peculiarly difficult on 
account of their vast number, and 
from the fact that the original 
descriptions are scattered among 
more than two hundred publica- 
tions. Only two attempts have 
been made to collect these together 
in one publication. As a result of 
those efforts we have, first, Prit- 
chard's Infusoria^ edited by Ralfs, 
1860, which contains descriptions 
of all species and figures of typical 
species known to him at that time. 
Large additions have since been 
made, both to genera and species ; 
second, the Catalogue of the 
DiatomacecB^ by Frederick Habir- 
shaw, privately printed, a work of 
vast labor and research. This con- 
tains all the specific names and 
synonyms known to him at the 
time, 1879, and references to the 
authorities, but no descriptions, so 
that the work is no help for iden- 
tification for any individual Navi- 
cular except by reference to the au- 
thority of each one named in the 
list. There are over six thousand 
names, and of these eight hundred 
and sixty-two are recorded as No- 
vicula. Probably one hundred and 
fifty of these are synonyms, and if 
every one could be tested by au- 
thentic specimens, the number 
might be reduced to three hundred. 
The others having no legitimate 
claim to specific names. A little 
less numerous than the Naviculas 
are the forms belonging to the 

fenus CoscinodisGus, The magni- 
cent Atla^ of Schmidt, now in 
course of publication, has figures 
of about two hundred species of 
this genus, and does not include all 
on Habirshaw's list. Your corres- 
pondent may now learn what it is 
to identify any one diatom. 

The difficulties of identification 
may arise from imperfect descrip- 
tion, or from the use of different 



terms by the authors. Oneca 
kind may serve as an illu 
of the dimculty of describiu 
Harvey and Bailey publi 
the proceedings of theThih 
Academy, 1853, {Wilkes* 
ing Ea(wedition\ Myalosira 
ta^ with a careful description 
Smith's British Diatomaee 
Vol. II, p. 35, containe 
doneraa Tmrificum^ with des 
— a figure of this was publi 
the Qua/rterly Journals of 
scopical Science^ Vol. VII. 
B's figure was published 
— only one hundred copi 
printed by the government, 
parison oi the two figures 
at once that they were tl 
thing. Both descriptions w( 
and accurate; yet Bailey 
have been known to Smi 
both were known to Ri 
he prints one on page 804 
other on page 805. The ter 
by the two authors in de 
the same thing were so ( 
that neither Smith, Ralfs, 
one else, could recognize 
the figures were comparec 
reminds me of an observj 
one of the best diatomists 
country, " Figures are noth 
cription is all." He was m 
I challenge* any observei 
describe nidduVphia puld 
that any person who has i 
one, or a ngure of one, con 
any definite idea of its si 
that any draughtsman cou 
a drawing that any diatomi 
recognize. 

Another difficulty in id 
tion is that one may find ai 
a form new to himself, wh 
been named by another, 
years before ; but the first 
tion was in some inaccessib' 
dical that the second discover 
saw, and so both names get 
literature. 
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Many new names are given in 
consequence of the ideas of the 
authors as to what constitutes speci- 
fic or generic characters. This 
is well illustrated by the names 
frfven to what Prof. H. L. Smith, 
Eev. Mr. DaUinger and the 
writer consider iV7 vhoTriboides^ 
viz.: Frustulia Saxonica^ ' F, 
torfacea^ JV, crassinervis^ iT. Amid, 
all of which were grouped togeth- 
er by De Brebisson in genus 
Van Huerkia — simply because the 
transverse striae are parallel. Wm. 
Smith makes genera of those forms 
that ffl-ow in gelatinous tubes. 
Prof. H. L. Smith rejects that 
even as a specific character ; Wm. 
Smith insists on the closeness of 
ikriae as a specific distinction — one 
gaierally rejected, and with it 
flttny specific names. He also con- 
iders the position of certain oily 
gjobnles in the frustule a specific 
character (Vol/ II, p. 25), but 
curiously enough, never men- 
tions that in any specific descrip- 
tion. 

Now, your correspondent need 
not " forswear diatoms forever," if 
he is an enthusiastic microscopist, 
for they are interesting as exhibi- 
tion obiects, even if he knows no 
more 01 them than can be learned 
from the dealer's label on the slide. 
But if he is a true naturalist wish- 
ing to know all about these " gems 
of the Ocean," as the late Prof. 
Bailey called them, he must be pre- 
parea for long study and large 
expenditure for books and instru- 



ments, with indomitable patience 
and perseverance. And without 
these, no branch of microscopy can 
be successfully pursued. If he 
"sticks" to blood, he will find it 
is not " all plain sailing." Who is 
right in the interpretation of blood 
and its contents? Salisbury, Cutter, 
Richardson, Woodward, Schmidt, 
of New Orleans, or Tread well ? He 
must test the theories and measure- 
ments of all. If he only proposes 
to use his microscope where it is 
plan sailing, I recommend the point 
and eye of a needle and similar ob- 
jects, such are plain enough, and 
afford " no chance for doubt or mis- 
takes." 

It is to be hoped that there will 
be suflicient encouragement to in- 
sure the publication of the new 
editions of Habirshaw's Catalogue 
and Smith's Synopsis of the Dia- 
toms. Also, 01 Prof. Smith's great 
work, yet in manuscript, on the 
Diatoms, with his beautiful draw- 
ings of the living plants. If ever 
published by the Smithsonian Ins- 
titution, it will be an honor to the 
nation. 

I may be allowed to add, that 
one of the best means of identify- 
ing species of diatoms by the best 
authority now accessible, is Prof. 
Smith's series of named slides, 
beautifullv mounted and at a low 
price. There will be about seven 
hundred slides when the series is 

complete. r^ o 

^ Charles bTODDEE. 

Boston, May 20, 1880. 



The Simplest Forms of Life. 



BY E. EYFERTH. 



II. Family AsxASiiEA. 



Body contractile, metabolic, smooth or striped, usually colored green or red, with 
y^^erous granules within. A contractile spot is visible in most of them, in many 
^^fe is a red pigment-spot (stigma) near the anterior end. 



^ 
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Individuals moving free, with 

one flagellum in front, this with a 

large base, from the pear shaped, pointed 

end ; no stigma, 
slender base, from the blunt or emarginate end, the latter 
without a stigma, 
with a stigma 

body pointed behind, 
body blunt behind, 
two flagella in front 
both alike 

on the pointed end of the body, 
on an emarginate part of the body, 
dissimilar, one moving one trailing. 
Individuals with the pointed posterior end fixed, often in families, 



Peranema. 

Astasia. 

Euglena. 
Amblyophis. 



Chlorogonium. 

Zygoselmis. 

Dinema. 

Colacium. 



1. Gen. Peranema^ Duj. Shaped 
like a long pear, the small end 
continued into the moving flagel- 
lum ; at the base of the latter an 
oblique mouth opening, below this 
a vesicle. 

P, protracta^ ^^li {Trachdius 
i/ricopkoru8^ Ehr.) ^ody colorless, 
very metabolic, constant in shape 
or changing very gradually, swims 

f generally slowly, and in a straight 
ine. 0.03-0.07. Common in de- 
tritus, but single. 

P, glohosa and P. verescens^ Duj. 
Appear not to be generically diflfer- 
ent. 

2. Gen. Astasia^ Ehr. Body elon- 
gated, emarginate in front without 
stigma. 

A, hcmiotodes^ Ehr., red, and A. 
mridisy Ehr. Green, 0.06 1. Ap- 
parently these belong to the follow- 
ing genus. 

3. Gen. Euglena^ Ehr. Body fish- 
shaped, green, with a hyaline place 
in the head, at the posterior border 
of which is the red pigment spot. 
In place of the mouth there is a 
slignt swelling from which the fla- 
gellum arises (which, however, 
often is not present, or is invisible). 
In the central part of the body are 
rounded or oval chlorophyll granules. 

E, viridis^ Ehr. Body green, 
metabolic, only constant in shape 
while swimming ; turning in a long 
spiral as it swims. L. 0.04-0.08. 
Oommon in all stagnant water, very 



hie 



A. 



w 



I 



abundant in bad-smelling puddles 
and ditches, the grass-green coat- 
ings of which are often made up 
of Euglense. Division follows as 
encysting process. The cvsts whid 
are hard^ to be distinguished from 
ProtoGOCcuSy often are so close to- 
gether so as to form an ulva-like 
scum in which they appear as six- 
sided masses. 

E. acmguinia^ Ehr. Only difiers 
from the former in color, and seenM 
to be the winter-form of the same. 

E, deaesj Ehr. Body elongated, 
0.07-0.11. Movement crawling, 
never swimming, but slowly wind- 
ing. Among algae, not common. 

^. a^i^,Ehr. Body long, spindle- 
shaped, form constant, oi^y occsr 
sionally slowly contracting. L. 0.1. 

E, »j>irogyra^ Ehr. Body spimlly 
marked, with two very large, ring- 
like nuclei. Color green or bro'vvn- 
ish. L. 0.2. Singly, among alg*- 

4. Gen. AmUiophis^ Ehr. Body 
large, similar to the preceding, l>u^t 
blunt behind, with a large vacia<>l^ 
in the middle, in front and behii^r 
which are several rod-like nuc^l®^ 

E. viridis, Ehr. Green ; 1. 0*02 
in stagnant water not common. 

5. Gen. Chlorogonium^ Ehr. Bc> ^"^ 
spindle-shaped, stiff, not contract il^' 
with two flagella on one of iJ^* 
pointed ends, and a pigment sj^^^ 
near by. The genus differs f r^^^^^ 
the preceding forms not only in 
want of contractility, but also 



;o.] 



MICROSCOPICAL JOURNAL. 



117 



method of multiplication. This 
es place, usually, by repeated 
gitudinal division, but some- 
es the entire plasma becomes 
isformed into numerous brood- 
s (according to Stein only be- 
jen 7 and 9 A. M.) which swarm 

when mature. 

7. euchlorum^ Ehr. L. 0.08. 
netimes abundant in stagnant 
;er. 

». Gen. Zygosel/mis^ Duj. Body 
variable but slowly changing 
m, without pigment spot, with 
) slowly moving flagella. 
?. nehvloaa^ D^j- Body color- 
;, with gray or green granules. 
0.02. In ditch water, not com- 
n. 

'. Gen. Dinertia^ Pty. Similar 
if not identical with the pre- 
Sng species. The distinction is 
nd in the fact that one flagellum 
les, the other trails. 
D. gr-isiola^ P. Among algse, 
1 abundant. 

J. Gen. Colacium^ Ehr. Indi- 
uals with the pointed hinder end 
id, sometimes in shrub-like f ami- 
. Flagella not apparent. 
7. vestcvloauniy Enr. L. 0.03. 
laUy on Cyclops quadricomis, 

EDITORIAL. 

dthouffh we printed a large 
ion oi the January number of 
Journal, we are obliged to an- 
nce that we have but lew copies 
aining ; and it is very doubtful 
e can fill orders for the first two 
ibers after three or four months 
Q this time. For this reason, 
ubscriptions hereafter received, 
begin with the March number, 
5SS the subscribers expressly 
5r from January. Single copies 
Fanuary and February numbers 
not be sold hereafter. 
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Sub-Seetion of Microscopy^ 
of the A. A. A. S. 

Dr. S. A. Lattimore, Chairman 
of the Sub-section of Microscopy 
of the American Association for 
the Advancement of Science, which 
is to meet at Boston, August 25th, 
desires us to announce that the Lo- 
cal Committee has made the most 
complete and ample arrangements 
for tne accommodation of the Sub- 
section. The entire Physical and 
Biological Labor^,tories in the Insti- 
tute of Technology will be placed 
at its service ; and in addition, two 
large rooms may be used, which are 
well adapted for lantern-exhibitions 
of any kind, day or evening. 

Ample arrangements will be 
made lor the display of microscopes 
and accessories, as well as for their 
safe keeping during the session, 
without trouble or care to the 
owners. 

It is hoped that the eflforts of the 
Local Committee will be rewarded 
by a large attendance of the micro- 
scopists of the Association ; and that 
they will induce many others to seek 
admission to the Association. 



o- 



Gatalogue of the Diatomaceae. 

We have recently issued a circu- 
lar advertising Mr. Habirshaw's 
"Catalogue of the Diatomaceee ; " 
and it is our present intention to 
begin work on the first part some- 
time this month. The four parts 
are to be issued in rapid succession, 
and as only a small number of ex- 
tra copies will be printed, those who 
intend to subscribe should do so 
immediately. 

We especially desire to call the 
attention of librarians to this work. 
It is one that should be in eveiy 
library of scientific books, for it 
will be a work of reference of very 
great value. 

o 
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Poison Detected with the 
Mieroseope. 

Mr. C. M. Yorce sends the fol- 
lowing account of how the micro- 
scope afforded important aid in de- 
tecting poison in an article of food. 

In Cleveland, Ohio, "an entire 
family were taken violently sick, 
after eating some stewed prunes 
that were given to a member of the 
family by a neighbor and relative. 

"The remainder of the prunes 
was submitted to Dr. W. B. Kezner, 
the Health Officer of the city, and 
was examined by him and myself 
with a microscope; and it was 
found to contain a large proportion 
of pulverized canthariaes,or Spanish 
fly, thus confirming the suspicions 
excited by the nature of the symp- 
toms. Other observers subsequent- 
ly verified the observation. The 
n^gpaents of the beetles being iden- 
tified, not only with the entire in- 
sect, as obtained from a druggist, 
but with the dry powdered article 
obtained from the same source." 

— We wish to call the attention of 
the editors of the Cincinnati Medi- 
cal News to the fact that the appro- 
priation of articles published in other 
periodicals, without accrediting 
them to their source, is a practice that 
deserves the appellation of stealing. 
The contents oi a periodical are the 
property of its publisher, his stock 
in trade. Morally, no other pub- 
lisher has the right to reprint them. 
However, we have no objection to 
seeing any article we may publish 
in the pages of any other reputable 
periodical, if the editor will be so 
courteous as to give us credit for it 
at the time ; but when a journal 
come out one month with several 
articles taken bodily from our col- 
umns, and credits one to Micro- 
scopic Journal^ and then comes 
out the next month with one of our 
editorials, appropriated as an origi- 



nal contribution, entirely ignoring 
its source, we think it is time to 
protest against the practice. 

NOTES. 

— In the Zeiischrift fur Mikroskopie 
there is a description and an illustration 
of Dr. Weber-Liel's "Ear-Microscope/' 
which is designed to assist in examining 
the interior parts of the ear for medical 
and scientific purposes. 

By means of a flexible tube provided 
with a mouth-piece, the air can be rarified 
or compressed within the ear, and the 
movements of the parts of the ear can be 
distinctly observed. 

The vibrations of the parts can also be 
studied, while speaking or singing in the 
mouth-piece mentioned above. It is 
claimed that the instrument is valuable for 
detecting important pathological changes 
in the ear. In the same periodical there 
is an interesting article on the examina- 
tion of food, manufactured articles, etc., 
for technical purposes. 

— The Catalogue of North American 
Musci, arranged by Eugene A. Rau and 
A. B. Hervey, A.M., has been published. 
It is an elegant, well-printed pamphlet of 
52 pages, with the matter weil arranged. 
It is more than twice as large as the authors 
intended to make it at the time of their 
first announcement, and they have been 
obliged, therefore, to raise the price to 50 
cents for a single copy, or $1.00 for three 
copies. 

We hope that botanists will not be 
tardy in showing their appreciation of the 
great labor which has devolved upon the 
two gentlemen who have compiled this 
Catalogue. 

We cannot doubt that it is a very use- 
ful and valuable book ; the names of the 
authors are a sufficient guarantee that 
the work has been accurately done. 

*' The classification is mainly that adopt- 
ed by Prof. Shimper in his Synopsis of 
European Mosses. 

" All the authentic species and varieties 
reported, from Mexico to the Arctic re- 
gions, have been included and their habi- 
tats given with as wide a range as the 
examination of references and several 
good herbaria would permit." 

— Some time ago we received a bottle 
of a rubber cement from Mr. A. P. Brown, 
of Camden, N. J. Since that time we 
observed that Mr. Brown has prepared 
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this cement for sale, and from what use 
we have made of it, we do not hesitate to 
recommend it. It is transparent, does not 
cLiick, and is not likely to run under the 
cover, 

We have received a programme of 

ihc microscopical soiree which was given 
at Detroit, under the auspices of the Grif- 
fith Club of Microscopy. April 8th. There 
were sixty microscopes ana one hundred 
and seventeen beautiful objects. The 
Griffith Club seems to be a very enthu- 
siastic organization, and as an adm.ission 
lee of twenty-five cents was charged at 
the soirfe, we hope the Ciub found their 
exhibition a profitable one, 

— Medical Journals, in general, are filled 
with so much matter that is without any 
scientific value whatever, that it is a pleas- 
ure to know that there are a few excep- 
tions to the rule. One of the best medical 
journals in this country is Archives of 
Midicine, published bi-monthly, of whicli 
Dr. E. C. Heguin is the chief Editor, The 
articles published in that periodica! are of 
intrinsic value. It is not filled with re- 
ports of college clinics, which are of a very 
doubtful value lo the practitioner, and the 
fiiitorial department is full of interesting 
Slid instructive matter. 

In appearance. Archives of Medicine\% 
'lie most attractive medical journal among 
our exchanges. (Putnam's Sons, Pub- 
fishers.) 

— We have received Part 2 of Volume 
second of the " Proceedings of the Daven- 
port Academy of Sciences." which is one 
of the very fewscienlific publications from 
the West, that are of sterling value, In 
this part we find a number of important 
articles, quite fully illustrated by wood- 
cms_ etchings on steel, and by albertype 
orarlolype plates. There are ten full-page 
plates, and a number of wood-cuts besides, 
"^he prosperity of the Academy is largely 
°ue (o the liberality of Mrs. P.V. Newcomb, 
wlio presented the lot on which the 
^cademy building now stands, Mrs, 
"•ary L. D. Putnam was elected President 
"' the Academy in January, 1879. 

— Mr. Henry Skaer of St. Louis, 
announces that he intends to revive The 
'Galley Naturalist, of which he was the 
Publisher during the year 1878. The sub- 
^^^ription price will be $1,50 per year ; the 
paper "will consist of sixteen pages of 
J'=uuable reading matter," occasionally il- 
^^Irated by wood-cuts and lithograph 
P'ates. Communications should be ad- 
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To THE Editor:— Many microsco- 
pists labor chiefly at night, at tj ' 



especially to those who use the 
monocular instrument, as such are more 
liable to experience an injury, than those 
using a binocular : The crown of an old 
silk Tiat. with an opening made through 
the center (the diameter of the aperture 
being a trifle less than the diameter of 
the draw-tube), fitted to the draw-tube 
about two inches below the eye-piece, will 
prove an effective eve-shade. 

T. D. Williams, M.D. 



MICROSCOPICAL SOCIETIES 



CENTRAL NEW YORK. 

The regular meeting was held on the 
evening of Tuesday, May 29th, at the office 
of Dr. Aberdein,'in Syracuse, President 
Collins in the chair. Dr. B, W. Loomis 
gave a very interesting demonstration of 
his method of staining vegetable sections 
withanilin violet in acetic acid. The pro- 
cess was speedy and the results good. 
The sections were all made by the " tree 
hand " method, and as regards thinness 
and regularity were very instructive 
examples of what mav be done by the 
skilled hand, unassisted by the microtome. 

Dr, C. E, Slocum followed with some 
remarks from memoranda on the use of 
the microscope in medical jurisprudence, 
referring to the structural differences in 
the histology of man and the lower ani- 
mals. Dr. Slocum 's remarks were princi- 
pally confined at this time to giving a 
general outhne of his subject, with some 
considerations as to the various shapes of 
the canaliculi inhuman and other varieties 
of bone. 

WELLESLEY COLLEGE. 
The regular meeting of the Society was 
held Monday evening. May 24th. the Presi- 
dent, Miss Hayes in the chair. Miss. 
Clark read a paper on Starch, giving the 
theories of growth and the different char- 
acteristics of the starch grains in different 
vegetable substances. This was illustra- 
ted by black-board drawings of the starch 
grains, the potato, bean, com, buckwheat, 
rice, oats, and arrow-root. She then gave 
a very full analysis of the structure of a 
grain of wheat, illustrated by drawings of 
the various parts/ under the microscope 
and the polanscope. Slides illustrating the 
subject were shown. 
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An interesting Exhibition of the per- 
formance of a Spencer's " Professional " 
one-quarter and one-sixth inch and a 
Gundlach one-quarter inch objective on 
the Mollers, balsam test plate was then 
given. 

M. Virginia Smith, Cor. Sec. 



REVIEWS OF BOOKS. 

Microscopic Examination of Samples of 
Commercial Arsenic, and the Practi- 
cal Results to Which it Leads, By 
Edward S. Dana, Ph. D. Jersey City, 
N. J. : F. D. Lynn & Co. (Pamphlet, 
pp. 36. 50 cents.) 

Commercial arsenic occurs in two dis- 
tinct varieties, viz. : as " glass-arsenic," 
which is transparent and not crystalline ; 
and as a white, crystalline solid. The 
ground arsenic of the shops is made by 
passing either of these varieties between 
millstones. Most of the arsenic used in 
this country is manufactured in England, 
where the crystalline variety is the most 
usual product. 

Under the microscope the powdered 
arsenic from the glassy variety is com- 
posed of amorphous particles or dust, 
with little or no appearance of crystalliza- 
tion. On the other hand, the crystalline 
variety, when ground, shows a great 
abundance of perfect octahedral crystals, 
sometimes mixed with more or less dust, 
which partly comes from attrition and the 
crushing of the large crystals. 

The pamphlet of Prof. Dana gives an 
excellent description of the characters of 
various kinds of arsenic, illustrated with 
cuts of the four samples which attracted 
so much attention during the Hayden 
trial. 

We may give a very brief summary of 
Prof. Dana's conclusions in the following 
words: The form of the crystals is not 
likely to be of much assistance in distin- 
guishing different samples. The size, 
however, is of great importance for this 
purpose, in some samples the crystals 
will be quite uniform in size, in others 
they may vary widely. They may meas- 
ure from 3^iy^-inch to yj^-inch across. 
The appearance of the surfaces, whether 
they are bright or dull, when examined by 
reflected light, often affords a means of 
distinguishing specimens. The relative 
amount of dust and crystals should be 
observed. According to the experience 
of Prof. Dana, arsenic does not seem to 
be very much adulterated. 



Exchanges. 

[Exchanges are inserted in thb column without 
charge. They will be strictly lunited to mounted 
objects, and material for mounting.] 

Polyzoa, Palates of Mollusca, Fcwaminifera, SppMe 
and Holothurian-Spicules, Synapta-Anchors. Coind- 
ota^ Wheels, EU:hinus-Spines, Minute Sea Shells, bok 
change for Polyzoa, Foraminifera, Histological tad 
Pathological preparations, etc. Also, a quantitv of 
Sea Shells in exchange for Land and Fresh-Water 
Shells. 

F. M. HAMLIN, M. D., Auburn, N. Y. 



J. J. B. Haufield, Arsenal Avenue, Indiaoapoiis, 
Indiana, will exchange Bleached Plant-Sections for 
good Diatomaceous material. List furnished 00 a^ 
plication. 



Pleurosigmas and other unmounted Diatoms, both 
Fresh Water and Marine ; also Marine Algae, Fan, 
and a large quantity of miscellaneous microscopictt 
material in exchange for good mounted objects. 

M. A. BOOTH, Longmeadow, Masi. 



To exchange, well-mounted Slides of Hair iv 
mounted or unmounted specimens of hair from h 
rarer animals ; lists exchaneed. WM. HOSKINSL 

308 S. Halsted street, Chicago, E 



Nicely mounted Slides (opaque) of the Coal4« 
Derivatives, chemically preparea, crystalline in font, 
showing their beautiful colors, in exchange for odxr 
well-mounted material. Chemical name and foronk 
attached to each Slide. About a dosen varieties oa ' 1 
hand. F. L. BARDEEN, M.D., 

30^ Meigs street, Rochester, N.Y. 



Vanadate of Ammonia, (N H*) * V O *, SUdes for 
the Polariscope in exchange for other Slides. 

H. POOLE, Practical School, Bu£Falo, N. Y. 



Slides mounted from injected Frog's Gall-bladder, 
Liver, Kidney, Stomach, Intestine and other paits, 
exchanged for other good and interesting prepa- 
rations. C. BLASDALE, M. D., 

Jericho, Queens Co., N. Y. 



Well-mounted, selected and arranged Diatoms, for 
good histological, pathological or anatomical prepara- 
tion. State what you have, and terms of exchange. 

W. W. RINER, Greene, Iowa. 



Foraminifera from Si>onge-sand, Marl-sand, aad 
Chalk; Transparent Prisms of Carbonate of Lime 
from fossil Shells ; Fresh and Salt Water Diatoma^ 
ceous material ; Carapaces of Rhizopods : polished 
sections of Fossiliferous Limestones, Corak, etc., to 
exchange for any microscopical material. 

K. M. CUNNINGHAM. 
Box 874, Mobile, Ala. 
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rotea on Fresh-water Algie. 

'he ^ulbochsete form an inter- 
Dg fllmily of fresh-water alesB, 
jnee recognized by the bushy 
wth of the plants, and by the 



' tached to the upper end of the joint 
or cell. 

The plants are generally foand 
attached to other algie or to water- 

flante, soinetimea singly, but more 
reqnently in email cluBters, and 




re characteristic f«wre, the long 
boQS-based, attenuwd cheete or 
rtles, with which vmy of the 
its of the filaments are furnished. 
see bristles are long, jointless 
[ colorless, and are usuaUy at- 






occaeionally fringing sticks or root- 
lets of trees extending into the 
waters of ponds. 

The illustration represents five 
varieties. The species are sepa- 
rated from each other by the dif- 
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f erent forms of the vegetative cells, 
the different modes of fniitinff, and 
the different positions and charac- 
ters of the oogoniums. 

The plants of this genus belong 
to the higher, sexual grade of 
plant development. The mother 
cell (oogonium) contains a single 
embryo (oosporeV The develop- 
ment of fertilizing germs consti- 
tutes a feature not observable in 
the lower forms. Certain cells of 
the filaments produce these germs ; 
they are called Zwerg Mdnchen by 
the Germans; technically Nan- 
nanerSj signifying dwarf men ; they 
are the antheridia. The cells in 
which they are developed are the 
androsporangia or spermatogonia. 
The dwarfs escape through a slit in 
the side of a cell, or by the sepa- 
ration of two cells, and find their 
way to the mother cell when it is 
partially developed, and lodge on 
it, or on a cell inunediately above 
or below it. The oogonium (mother 
cell) contains the embryo of the 
plant ; when in condition for fruc- 
tification, a small pore opens on the 
side or upper end of the mother 
cell, and through it are injected 
the spermatozoids which are de- 
veloped in, and ejected by the 
dwarfs. The oospore, lodged in 
the oogonium, is thus fructified. 
It lies dormant for a season after ma- 
turity,but finally leaves the mother 
cell and reproduces the original form. 

There is another process of de- 
velopment denominated the asexual 
process. This is shown in Fig. lY, 
representing a specimen found in a 
pond near Hammonton, N. J. 
Thousands of these plants were 
growing on twigs and rootlets. I 
found no evidence of sexual propa- 
gation, but the filaments were well 
supplied with oval cells, attached 
at the joints, not unlike the oogonia 
in other forms. These open at the 
top by a lid (operculum) which is 



thrown back by an upward pres- 
sure from within ; then follows an 
interesting process, the young (zo- 
ospores) slowly working their wa? 
out like little chicks escaping from 
the eggs; the illustration ehoTO 
these immature forms in varioug 
stages and positions of the process 
of ejectment. 

A similar feature of development 
is often observed in a sister famfly, 
the (Edogoniums, but in these the 
zocispores come out from the vege- 
tative cells of the filaments, not 
from distinct cells. 

These young Bulbochaete forai 
(zoospores?) do not appear tiok 
provided with celia ; they evid«i 
none of the activity common ib 
zoospores. The two or three pronj 
pseudo-rootlets, are formed bef 
the young come out of the mati 
cular cell, a feature which is ahf 
distinct from the zoospores of the 
(Edogoniums. These young fonng 
find a place where to attach thm- 
selves and then grow. The seta 
appears first on the rounded end of 
the cells ; then the apex to which it 
is attached separates, and cell waft 
are formed. This process is repeal 
many times until the larger plam 
are developed. The seta which wi 
the end of the first cell, is now the 
seta on the end of the filament. 

Fig. I represents B. recta/fm- 
laris Wittr., from Wayne Co., Pa. 
Fig. IV is B. intermedia^ De Bar., 
frequent in our ponds. Fig. Ill, 
species not determinable for lack 
fruit ; from pond in New Jersey. 
Fig. y, B. ncma^ Wittr., not unfre- 
guent. Fig. II, B, mirahUis^ 
Wittr., a variety, pond. New Jersey. 

Finishing Slides. 

Having used damar dissolved in 
benzole as a mounting medium for 
some time past, I find that when 
thoroughly dry, the gum becomes 
brittle, and a slight jar is apt to 



MICROSCOPICAL JOURNAL. 



123 



i covering glass, and rapid 
ion of the slide follows. I 
iind it necessary, therefore, 
. ring of some tough mate- 
und the covering glass to 
it, my efforts being directed 
vering a material that would 
e necessary strength, that 
easily handled, so as to make 
inish. I have found that 

results can be obtained by 
of a thick, copal, furniture 

what is known as rubbing 
As I have not seen the 

mentioned in print, it may 

to some readers, and 1 
e give the results of my 
ice. 

the thickest, finest varnish 
3rocure, and put enough 
blood in the bottle to 
olor, without destroying its 
ency. It should be so thick 
aall drop will not flow from 
bI's hair brush. The older 

better. 

lide having been cleaned of 
)us gum or balsam, should 
little shellac varnish run 
n the angle formed by the 
' glass and the slide, to pre- 

colored varnish from run- 
ier the cover in the subse- 
)erations. When this is dry, 
ill be in a few minutes, the 
Qounted on the turn-table, 
ufficiency of the varnish 
[" around the edge of the 

glass, extending over the 
!'he turn-table is then put 

revolution, and with the 

a knife applied to the 

jt outside on the slide, and 

is inside on the covering 

ing is spun, which may be 

narrow as is desired, and 
rounded top extending 
3 covering glass. I find it 
r to turn a perfectly sym- 
ring. 
ides are laid aside in a dry 



place for at least a week to harden, 
when the superfluous varnish can 
be cleaned on from the glass, with 
a bit of soft linen rag, and rotten 
stone and water, rubbing the whole 
mount gently, with circular strokes. 
This removes the superfluous var- 
nish from the glass, to the edge of 
the ring, leaving it with a dean, 
circular edge, and at the same time 
rubs down any inequalities which 
may exist in the ring itself. After 
this, wash the slide weU in fresh 
water with a soft brush to remove 
all traces of the rotten stone, and 

fently dry it with a soft cambric 
andkerchief. When it is dry, a 
few circular strokes with dry cam- 
bric on the end of the flnger, will 
give the ring a semi-polish, which 
leaves it with a very neat finish. 

I usually clean the whole slide 
with the rotten stone and water, so 
that when it is dried, and gently 
wiped, it is ready to receive the 
label. The whole process is quite 
expeditious, and the results are so 
satisfactory, in the permanence and 
finish of the slides, that I am con- 
fident if any one gives it a fair 
trial, it wiU supersede all other 
cements for a like purpose. W. 



-o- 



Cover-Glasses. 

Your correspondent " R. B. jr." 
in April number, p. 68, writes : 
" There seems to be no good reason 
why dealers should not furnish 
cover-glasses accurately assorted as 
to thickness." There is one good 
reason, neither "R. B. ir." nor other 
purchasers will be willing (except 
m special cases) to pay the extra cost 
of measuring each piece of glass ; 
" R. B. jr." can do that himself, or 
he must pay some one to do it for 
him. To obtain 100 covers y^ftnr ^f 
an inch will require, at the best es- 
timate, the measuring of 500. This 
will take time, and time is money, 
to dealers as well as to opticians. 
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One dollar the hundred will pro- 
bably be a fair extra charge for 
accurately measured covers. 

Purchasers generally do not know 
how the cover-glass is obtained. It 
is a very difficult article to make. 
The glass makers have nothing to 
do with the cutting up into squares 
and circles; they simply assort it 
by roughly estimating the thickness 
by feeling with the fingers into 
three grades, Nos. 1, 2 and 3. Of 
course the division line between 1 
and 2 is indefinite — some No. 2 
will be thinner than some No. 0. It 
is sent from the glass house in irre- 
gulai* sheets, from 1 inch to 15 or 
20 inches, superficial area. Each 
sheet may vary in thickness in dif- 
ferent parts. It goes into the hands 
of the cutters, who usually pack 
the squares or circles labelled with 
the original numbers of the glass 
maker, and of course subject to all 
the variations that "R. B. jr." 
found in his clumsy method of 
measurement. Some dealers are 
more careful about thickness, and 
take a measurement of each sheet 
of glass before cutting — and then 
calling for example all from yAt 

to YT^nr ^^' 1 — ^^^^ some similar 
limit for Nos. 0, 2 and 3. But as 
will easily be seen this does not 
secure accuracy. Neither in prac- 
tice, is there any need of it except 
for very high power objectives — 
such as from T^th to -^th. A mo- 
dern first-class water immersion 
objectives from ^^^-inch down, with 
" adjustment," work satisfactorily 
through covers of varying thickness 
from y|f^ to j^. "Homogene- 
ous immersion" objectives with- 
out " adjustment " are said to work 
equally well with any thickness of 
cover. 

Formerly — 10 to more years ago 
— English 4-inch and other foreign 
objectives had so short working 
distance, that their owners had to 



hunt for very thin cover-g 
order to use them. Such obj 
are now behind the times, An 
opticians produce one-tentt 
will readily work correctly tl 
T^^ of an inch. ^^^ r^^, 
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The Microscopical Examii 
of Signatures.* 

BY PROF. LESTER CURTIS, A. B. 

We all know that every oi 
writes acquires certain hal 
writing. He is accustomed t 
his letters in a certain way 
pretty definite distances apa 
writes on the line, or above 
possibly below it ; he has ha 
neatness in writing, or his ^ 
is marred with blots or er 
He has certain habits of pi 
tion or want of piinctuatioi 
may, also, have certain che 
istic errors in spelling, or his 
ing may be correct but f orn 
some peculiar model. All 
and many other things, ma 
writing of every one cnaract 
and render it practically imp 
to imitate any large amoi 
writing so successfully as to 
detection by one at all ski 
the examination of such 
Forgers, therefore, are accuf 
to confine their operations 
exclusively to the imitation 
natures, and these signatui 
usually direct copies. The 
several methods of procedu 
may be followed by forgers. 
oldest and the most cc 
of these is direct imitation 
pen, as one would write j 
copy in a copy-book. But h< 
close this imitation may b< 
never so close as to avoid so: 
perfection which can be d< 
by care, particularly if the ] 
cope is used in the exami 

♦ Read before the State Microsco 
ciety of lUinois. 
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An instance illustrating this was 
related to me by Professor Bab- 
cock. A note was put into his 
hands for examination, with an en- 
dorsement upon it, which professed 
to have been written by one Wil- 
liam Lill, who was dead. The note 
was not paid by the party making 
ity and the owner applied to the 
estate of Mr. Lill for payment. A 
large number of the signatures of 
Mr. Lill were given to Professor 
Babcock for comparison. He no- 
ticed an unsteadiness in the lines 
of these signatures. In the earlier 
ones this tremor was slight, hardly 
perceptible to the naked eye, and 
confined to the upward strokes, 
while the down strokes were firm 
and steady. This tremor increased 
wmewhat in the later signatures, 
fifom this appearance he concluded 
that Mr. Lill was an old man who 
iad been growing feeble for a 
iitttnber of vears. The endorse- 
^eit upon the note resembled, to 
the naked eye, the undoubted sig- 
^tnres very closely, but on examin- 
^g it with the microscope it pre- 
fiexited some striking points of dif- 
ference. The up strokes were even 
*^<3 smooth, indicating that the one 
^ho wrote it had a steady hand 
Viite different from the hand of 
the trembling old man who was 
®^pposed to have signed it. There 
Y^ another marked point of dif- 
fereijce between the endorsement 
*^d the genuine signatures. In the 
^iitiine signatures there were three 
^ ®> each one carefully dotted. These 
^ts were always made by pressing 
. ^e pen upon the paper and taking 
• ^P again without moving it, leav- 
ing a uttle fulging of the ink be- 
^^. In the endorsement on the 
-p^te the dots to the i's were scratches 
"^^e commas. Professor Babcock 
^^ able, therefore, to testify that 
^^e endorsement on the note could 
^^t have been written by the same 



person who wrote the other signa- 
ture. 

This case, however, is a some- 
what exceptional one. The forger 
was an unusually bold man. As a 
rule a young and healthy person 
writes his own name rapidly, and 
the lines, whatever may be said as 
to their beauty, are usually firm, 
while the forger, who writes slowly 
and anxiously, strives to imitate his 
copy, introduces as a consequence 
a certain tremor into the lines, 
which, on careful comparison with 
the genuine signature, at once be- 
tray the fraud. 

Sometimes, indeed, forgers lay a 
piece of paper over the signature, 
and placing it upon a plate of glass 
opposite a strong light, trace the 
name. This method, nowever, while 
it secures accuracy in the general 
outlines, makes the tremor much 
more evident than in the ordina- 
ry copy. Besides, the shaded por- 
tions of the lines have to be gone 
over the second time and are hUed 
in. This leaves a scratched appear- 
ance to the paper which can always 
be detected oy the microscope. 

It often becomes of importance 
to know which of two lines was 
made first. This can easily be 
known if the lines are made with 
ink. In writing, the ink is left 
upon the paper m a mass of appre- 
ciable thickness, especially when 
examined with the microscope. 
Now, if a line is drawn with a pen 
and ink across another line, it is as 
easy to see the second line lying 
above the first, as any other solids 
lying one above another. 

Professor Babcock related an in- 
teresting case illustrating this point. 
A man occupying a respectable po- 
sition in society lost a building by 
fire. The building was fired by an 
incendiary who was caught. The 
incendiary accused the owner with 
hiring him to fire the building in 
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order that he might collect the in- 
surance, and gave the time and 
place where the bargain was made. 
The party accused claimed that he 
was m' another place at the time al- 
leged, and brought in the register 
of a hotel with his name signed to 
it to prove his alibi. The signature 
had every appearance of bemg ge- 
nuine and headed a list of names 
claiming to have been signed at 
the alleged date, and the claim of 
the defendant seemed strong. The 
book was put into the hands of 
Professor Babcock, who found that 
the signature was written with an 
ink wnich differed from that which 
had been used on the pages imme- 
diately before or afterwards, but 
did correspond with ink which had 
been used in the book some months 
later. The surface also was rougher 
than the other signatures, which 
had been worn by the friction of 
the leaves of the book against one 
another in opening and shutting it,* 
and several of the lines of the sig- 
nature crossed lines in the signature 
below, and were found to lie above 
them. It was decided, as the result 
of this, that a vacant line had been 
left at the top of the page of the 

♦ Mr, Colegrove has related to me an in- 
teresting case illustrating the effect of wear 
on ink marks. A suit was brought against 
him for part of the value of some goods 
which were sold to him, as the party claimed, 
for $15. He asserted that only $5 had been 
charged for the goods, and brought in a re- 
ceipt for the payment of the same. The 
prosecution brought in their books, however, 
and showed the charge against him of $15. 
They alleged that the $5 was only part pay- 
ment for the goods. Mr. Colegrove examined 
the entry with the microscope and found 
that the surface of all the writing on the 
page, as well as that of the figure 5 in 15, 
had been polished smooth by the friction of 
the leaves in the book. The surface of the 
figure I, however, in the 15, was rough and 
stood up higher above the surface of the 
paper than that of the 5 or any other writing 
on the page. It could not, then, have been 
subjected to the same amount of friction as 
the writing, and must have been added later. 
The prosecution failed to prove their claim. 



book, and that this name had 
interpolated some months 
The man was convicted. 

Sometimes, when pale i 
used, there is not body enoi 
the ink to make a mass such 
been described. In this cas 
found by experiment that tl 
in the line last made will shj 
into the line first made and 
the other way. 

As an illustration of thi( 
be mentioned the case of a 
who was sued by an estai 
a certain sum of money, 
party sued claimed that tl 
had been paid in instalme 
different times, and brough 
court a receipt for a certain t 
money in full up to date, as 
The parties prosecuting th' 
acknowledged that part of tl 
ney had been paid, and t 
much of the receipt was g€ 
but claimed that the remain 
the money had not been pai 
that the words in full up t 
had been interpolated and 
forgeries. The receipt was 
to rrofessor Babcock's hai 
examine. He found that 
words were at the end of 1 
ceipt, that they had been wri 
a hand which differed from 1 
the other parts of the recei] 
with a different and paler ink 
or three of the lines of the 
crossed some of the lines 
signature below. On exami 
with a microscope there was 
pearance of one mass above ai 
but the ink had run from th( 
of these words into the lines 
signature, which they crosse< 
showing that they had been 1 
after the signature^ and, conse 
ly, that they were interpolati 

These facts about the cros< 
ink marks wiU not prove tru< 
we come to consider pencil 
A pencil leaves a lilm on tl 
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f the paper of an impercept- 
iickness, and no matter how 
marks cross at any one place 
rface is not raised ; it is im- 
le, therefore, to tell which of 
aiarks was made first.* 
3 often of importance to de- 
le the a^e of writing. This 
ten be done with approxima- 
) accuracy by observing the 
2S in color, which writing un- 
)s by time and exposure to 
•. Every one who has seen 
itings knows that by the lapse 
le they change from black to 
, and gradually become fainter 
linter until they finally be- 
juite illegible. This is due 
action oi the oxygen of the 
the ink. Most inks, as every 
lows, are made by adding to 
ion of gall-nuts, sulphate of 
:ogether with a little gum. 
on unites with the gallic and 
acids, forming a tannate of 
r gallo-tannate of iron, which 
k. In time these substances 
:e from the iron, which then 
with oxygen, forming an iron 
hich is much paler than the 
This action takes place with 
greater rapidity in the finer 
)f , the writing than in the 
• ones, on account of the re- 
Y greater extent of surface 
d to the action of the air. 
;hese lines it gradually spreads 
coarser lines. The process 

essor Babcock has given an instance 
1 such a thing was determined with 
oscope. It became important at one 
iscertain which of two pencil marks 
rossed, was made first. Without ex- 
o learn anything by the examination, 
lem under the microscope, when, to 
rise, he saw four or five clean cut 
in the course of the lines, which 
a clear white in contrast with the 
;s. The grooves in one line ploughed 
those of the other line and showed 
wrhich was made first. These lines 
(bably made by crystals of carbon in 
hite of the pencil. 
roceedings of State Mic. Soc. of Ills ^ 



does not take place with equal ra- 
pidity in all kinds of ink, but if 
care is used in the examination of 
two signatures made at diflferent 
times, it is usually possible to de- 
termine with a fair degree of cer- 
tainty which was made first, by 
noting the comparative degree in 
which this change has taken place 
in the two samples. 

The browning of ink is some- 
times imitated by the use of coffee 
and sugar; these means, if used 
carefulfy, may possibly produce 
what seems to the naked eye to be 
a fair copy of the original, but it 
will not bear examination with the 
microscope. The color is too uni- 
form and the surface is glossy: 
chemical tests will settle the point 
at once, showing in the one case 
the presence, and in the other the 
absence, of iron. 

There are a very large number 
of inks containing iron, but there 
are some inks which do not contain 
this substance, the most important 
of which is called chrome ink. It 
consists of chromate of potash 1 
part, and solution of logwood 1000 
parts. This is much more per- 
manent than ordinary iron inks. 

Pure vegetable substances are 
also sometimes used as in the case 
of the Cariaria thymofolia^ or ink 
plant, of New Grenada, the pure 
juice of which becomes black by 
exposure to the air. It is said that 
all the old Spanish documents of 
Central America are written with 
this substance, and that they keep 
their color well. The ink does not 
corrode the pen. 

Other vegetable substances have 
been used as ink with more or less 
success. The subject is worth ex- 
periment, for our ordinary writing 
ink is anvthing but perfect. 

Of colored inks red ink is made 
of carmine dissolved in ammonia 
and diluted, or of a decoction of 
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Brazil wood, to which a salt of tin 
has been added. The carmine is 
more brilliant, but fades faster than 
the Brazil wood. These inks, of 
course, do not undergo the same 
changes by time as iron inks. 

Blue ink is usually made of Prus- 
sian blue and iron ink. Of late 
considerable use is being made of 
anilin colors of various hues in the 
manufacture of inks, with a fair 
promise of permanency. India ink 
has been used for centuries for 
writing purposes, and is the most 
durable of all conceivable sub- 
stances that can be used in the ma- 
nufacture of ink, as it consists of 
pure carbon. It has this disadvan- 
tage, however, that it rests upon 
the surface of the paper and does 
not penetrate the fibres ; therefore 
it can easily be removed by scrap- 
ing. It is stated, however, that if 
it IS put in a weak solution of hy- 
dro-cnloric acid, it will be dissolved, 
or at least so minutely subdivided, 
that if it is used as ink, it will pe- 
netrate the surface of the paper 
and become so intimately attached 
to its fibres that it cannot be re- 
moved without removing the fibres 
also. The same thing will take 
place if a bit of India ink is placed 
m a strong solution of caustic po- 
tash whi(£ can be afterward dilu- 
ted to a proper consistency. Such 
an ink is absolutely permanent. It 
cannot be removed by the applica- 
tion of any chemicals and will en- 
dure with all of its original color 
as long as the paper itsefi, or even 
longer. 

ftof essor Silliman says that faded 
writing, when iron ink has been 
used, can be restored by brushing 
over the surface of the paper with 
a weak solution of gall nuts. 

Forgers often erase writing for 
the purpose of making changes in 
its sense. Acids are used to oxid- 
ize the ink. Strong alkalies are 



used, and sometimes the ink is 
bleached by the use of chlorine. 
Modem paper, however, generally 
contains a certain amoimt of color- 
ing matter, particularly ultramarine. 
Each of these processes will dis- 
charge the color of the paper and 
leave a blotch, so that forgers are 
often compelled to resort to scrap- 
ing. This can almost always be de- 
tected by examining the surface 
with a microscope, and the marks 
of the scratches can be seen. The 
fibres of the paper will be cut, their 
direction will be changed and the 
surface of the paper roughened. If 
a piece of paper so tampered witl 
be placed in water, it will absoib 
the moisture much faster than other 
parts of the paper. If the paper is 
quite thick, it is recommended to 
use melted paraffine, turpentine, or 
benzole for the same purpose. 

If an ink mark is drawn acroes 
such a scratched place, the edges 
will look blurred instead of being 
sharply defined, as they would be 
upon any other part oi the paper. 
This blurrinff can be seen with the 
microscope if it cannot be detected 
by the naked eye. In order to 
avoid this blurring, the forger is 
accustomed to restore the surface 
with gum water, or varnish, or some 
other glaze. This, however, can be 
detected by the microscope as the 
edges of the glaze look different 
from the surface of the paper. It 
can also always be detected chemi- 
cally. The smoothness of the sur- 
face of paper is produced not by 
any glazing applied to it, but by 
immense pressure from smooth 
heavy rollers, and nothing which 
is not contained in the substance of 
the paper can be dissolved from this 
surface by chemicals. Aiiificial 
glazing always differs from the b*" 
tural gazing. Starch will turn bbi® 
by the application of iodine; &^^ 
and gelatine are browned by tb® 
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me ; gum issoluble in water and pre- 
pitated by alcohol ; the resin which 
contained in varnish is soluble 
alcohol and precipitated by water, 
ften when erasures have been 
ade, traces of the ink can be de- 
cted by the application of a solu- 
)n of nut galls. Acids which 
ive been used to remove the ink 
n, sometimes, be detected by 
•aking the paper in water ana 
ipping blue utums paper into this 
ater, when it will turn red. 
Forgers sometimes resort to bold 
id ingenious expedients to conceal 
terations whicn they make in 
riting. An interesting case illus- 
•atingthis was related by Professor 
L H. W ard in his inaugural address 
I president of the American So- 
m of Microscopists. One party 
m another to recover the value 
i a note. The defendant brought 
receipt into court claiming that 
lis receipt covered the face of the 
ote. The note, however, had a 
ite later than that of the receipt, 
he defendant did not deny that the 
)te was genuine, but claimed that 
had been paid and that the date 
as originally earlier than the date 
the receipt and had been chan- 
;d to its present date for purposes 
fraud. Two figures of the date 
the note were written in a hand- 
Piting which differed from the 
dy of the note. The prosecution 
iimed, however, that there had 
en no change, but that the note 
d been filled out several days be- 
fe it was signed, and the places 
these figures had been left blank 
til the time of the signatures, 
ie note was put into Jrrofessor 
ard's hands for examination. The 
dv of the note was written in a 
lall hand with pale ink ; the 
;ures in question were written in 
>old hand with black ink. There 
te no evidence of erasure, nor any 
^ge in the surface of the paper 



indicating that it had been tampered 
with. On examining the figures 
with the microscope, he coiJd at 
first find no evidence to prove that 
any other figure had been written 
in the location of the present figures, ' 
but by changing the illumination 
and resorting to a number of ex- 
pedients, he at last discovered the 
faint outlines of a figure corres- 
ponding in size and shape with 
those of the other figures of the 
body of the note. This figure in- 
dicated a date earlier than me date 
of the receipt and corresponded 
with the statements of the defen- 
dant, thus proving that the bolder 
figures were forgeries. 

It is often oi use to study the 
paper itself with the microscope, 
for forgeries are often written upon 
paper which could not have been 
used by the original parties. The 
fibre of which the paper is made 
whether of linen, cotton, straw, 
wood or other material can be re- 
cognized with the microscope. Much 
can be learned by studying the wa- 
ter-marks of the paper which differ 
in different manufactures. Even the 
arrangement of the fibre itself can 
sometimes be studied with profit. 
In ordinary paper the fibres cross 
irregularly in every direction, but 
in paper made by some of the mo- 
dem machines, most of the fibres 
run in one way, so that the paper 
tears more easily in one direction 
than another. Other accidental pe- 
culiarities in the paper may be no- 
ticed such as spots or grease marks ; 
indeed nothing seems unworthy of 
attention. 

Chicago, December 1879. 
o 

Local Scientific Societies.^ 

On the 14th of November, a little 
more than two years ago, the first 

♦ Abstract of an address delivered by the 
President before the New York Microsco- 
pical Society, February 20th, i88o. 
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meeting of the gentlemen who 
afterwajHis organized this Society 
was held. The meeting was called 
at the residence of onr present 
treasurer, Mr. Hubbard, and only 
twelve persons were present. One 
month from that time our first elec- 
tion of oflScers was held, which re- 
sulted in the election of Mr. J. D. 
Hyatt as President, who has filled 
the oflSce for two years with honor 
and credit, to both himself and the 
Society. 

The two years which have passed 
have not been without some draw- 
backs to our prosperity; but on 
the whole we have no reason, it 
seems to me, to wish for any better 
prospects than are now before 



us. 



* 



There are two kinds of associa- 
tions, both of which may properly 
be classed as scientific, one com- 
posed of advanced students repre- 
senting the higher departments of 
science, who meet to consider ques- 
tions of interest and importance to 
themselves ; the other made up of 
persons whose interest in scientific 
work is more general in character, 
and whose attainments are limited 
by the little spare time which their 
business allows them to devote to 
study. 

The former contributes to the 
advancement of science, the latter 
assimilate and popularize the result 
attained by the former. 

I am not one of those who be- 
lieve that there are no benefits to 
be derived from the associations of 
dilettanti. 

A society of amateurs in science 
is certain to be composed of mem- 
bers engaged in various pursuits, 
some scientific, some literary, some 
commercial, and the influence of 
these various pursuits will make it- 
self felt by the entire body. 

Such a society cannot take rank 
among the assemblies of profes- 



sional men, and may not recem 
even the recognition from these 
that it deserves. Still, I belieye 
that it contains the very elements 
that are necessary to advance and 
encourage the study of science 
among the people — elements 'which 
are too often wanting in associa- 
tions of the other kind. * * * 

It is a fault of our educational 
systems that men of science are not 
men of literary culture. A succesB- 
f ul teacher must not only be a mais- 
ter of his subject, but more than 
that, he must be able to present it 
in an attractive form. It is a mi- 
take to suppose that people wiflb 
attracted by the announcement rf 
a scientific lecture. Experience k 
taught them that the so-calM 
"popular" lecture on a scientile 
subject is pretty sure to be a 
miserable failure, at least so far m 
its popularity is concerned. I have 
heard some of our most able scien- 
tists lecture in this city, men for 
whose attainments I have the great- 
est respect, but their "popular** 
lectures were about as nnpopnlar 
as anything that can be conceived 
— faulty and inaccurate in expres- 
sion, unattractive in delivery, and 
the lecturers showed no considerar 
tion either for themselves or for 
their hearers. Is it strange, then, 
that science does not advance faster 
in its progress among the people? 
These " popular " scientific lectures 
would be better characterized aB 
unpopular pseudoHScientific lecture* j 
and the less we hear of them the 
better it will be for science. 

In a society of amateura it usual- 
ly happens that there are one oi" 
more members of literary attaia- 
ments who are also careful students 
of science. It is such a combiua-- 
tion of literary ability with sciea- 
tific knowledge that wiU enable » 
speaker to deliver a popular lecture, 
a lecture that will be sure to int^ 
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and instruct a general audience ; 
nan who possesses these qualities 
} it in his power to accomplish 
ich more for his fellow-man, than 
3 the most profound scientist 
lo lacks the literary training. 
I believe, therefore, that a socie- 
like ours should have for its aim 
t only the instruction of its mem- 
re, but also that it should endea- 
r, by every means in its power, 

make the department of study 
liich it represents popular and at- 
ictive to the people at large. 
If we should throw our doors 
)eii to the ffeneral public for 
'ery meeting, 1 am not sure but 
e would benefit many persons 
ho now know nothing of our 
adies, and I see no reason why 
e should sit with doors closed 
ainst any who chose to enter, 
ir scheme of giving a public lec- 
ire every two months certainly 
ems to be a good one, and 1 
ould like to see it carried out with 
int. The man who lives only for 
nlself is not a high type of man- 
K)d. The society wnich strives 

benefit only its members, it 
ems to me, leaves unfilled a wide 
ild of greater usefulness. Success, 
»wever, will not come without 
oae efforts on our part, and even 
en it will not be immediate. 
I do not forget that a little leam- 
J misapplied may prove danger- 
S but I believe that the people 
^ need more instruction in na- 
•al sciences. We should urge the 
foduction of science-teaching in- 
the public schools, and frown 
On the farce which represents it 
^xe now ; we should afford every 
E^ortunity to those who desire 
owledge to attend our meetings 
i see K)r themselves the objects 
^hich we speak ; for the methods 
thought engendered by scientific 
tdv, when once they gain a con- 
^Ihng influence upon the people. 



will exert a strong moral influence 
upon them. 

The remains of superstitious that 
have come down from the forgotten 
past, changing their forips with 
every advance of civilization, still 
linger with us, and exert a power- 
ful influence upon the thought 
and feelings of tne people ; but as 
our knowledge of Nature and Na- 
ture's processes increases, they will 
disappear ; a fierce battle must yet 
be fought between science and theo- 
logy, and the purest Christianity 
of the present day must give way 
to a more rational, not to say a 
more human and a better religion. 

But I do not ask you to become 
teachers of ethics or expounders of 
a new religion, perhaps I have been 
led away from my subject by the 
course which my thoughts have 
taken. The idea which I have de- 
sired to convey is simply this, that 
as a society we can, if we wiU make 
the effort, do very much, with the 
means and talent which we possess, 
toward making the study of science 
popular with the people, and that 
m doing this we will not only 
benefit ourselves, but also exert an 
influence for good upon those who 
avail themselves of the instructions 
which we offer. 



•0- 



Microscopic Examination of 
Tissues after tlie Admin- 
istration of Mercury. 

Contmued from page 113, 
* * * * * 

Oleate of Mercury. — With a 
vague idea that all mercurials de- 
pended for their eflScacy upon their 
conversion into an oxide in the body, 
though no valid reason for, or dem- 
onstration of, the theory can be 
found, in 1872, Dr. Marshall sug- 
gested the incorporation of mercuric 
oxide with oleic acid as an eligible 
substitute for the common ointment. 
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Any chemist, by inspection of Mar- 
shiuFs process, or even later im- 
provements in modes of manufac- 
turing this preparation, can see 
that me oxide must be destroyed. 
In fact a precipitation of visible 
metal occurs, the weight of which 
is subtracted, plus its oxygen 
weight, from the original weight of 
the mercuric oxide used, and the in- 
visible remainder is assumed to be 
mercuric oxide in oleic acid. 
Squibb's label on the bottles con- 
taming the oleate reads : "This bottle 
contains 6 per cent." (or some other 
percentage, as the case may be) " of 
mercuric oxide in oleic acid." By 
decanting off the liquid, further 
precipitation of the metal, as metal, 
can be found, and under the micro- 
scope beautifully uniform, minute 
globules of metallic mercury in 
countless numbers may be seen sus- 
pended in the oleic acid. A me- 
chanical mixture of oleic acid and 
minutely divided mercury, I found, 
presented very nearly the same ap- 
pearance, the globules wanting m 
uniformity, which I think can be 
remedied by permitting the mixture 
to stand some days, allowing the 
larger globules to precipitate. The 
settling may prove to be the cause 
of the minuteness and uniformity 
of size in Squibb's oleate. So, in- 
stead of a mercuric oxide being in- 
troduced into the system by inunc- 
tions with this preparation, a simple 
mercurial, reduced to such before- 
hand, is thus administered and as 
such it acts. A physician of this 
city had several applications of the 
oleate to his axillse, and soon after, 
while being dry-cupped, called the 
attention of Dr. J. 8. Jewell (who 
was treating him for ataxia) to the 
presence of mercury globules visible 
m the cupping glass. 



* 



* 



* 



* 



In its action as a parasiticide there 
can be no doubt that the small glo- 



bules, in some cases, when sucked 
by parasites into their tubules, 
cause fatal occlusion ; and in other 
cases, by external contact, effec- 
tually asphyxiate them by choking 
up their stigmata and tracheie. 
Mercury absorbed by plants doubt- 
less kills them by filling up the 
cellular spaces necessary for the 
passage of nutrient liquio^. Hides 
found that " during the bleeding 
season a vine can push up its sap in 
a glass tube to a height of twenty- 
one feet above the stump of an am- 
putated branch." Obviously an 
interference with this process would 
be fatal to the life of the plant, aiul 
no one can doubt that such a iom 
is capable of pushing the suspencU 

f lobules well up into the brancho. 
'he anthelmintic effects of me^ 
cury may be the same in its efieeli 
upon other invertebrates and some 
of the lesser vertebrates. 

The Secretary of our Society, 
Mr. E. B. Stuart, the chemist and 
microscopist, kindly aided me in 
preparing specimens for exhibition^ 
and our conioint observations led 
me to the following condusions : 

1st. Mercury globules under 
various modes of Dlumination, c3^ 
be advantageously used as test ob- 

{'ects, comparing them with sA^' 
nubbles of glycerin, fat, oil, ao^ 
pus-corpuscles. It cannot be ^a^ 
sumed that this subject has be^' 
exhaustively written up; the r"^ 
semblance in many cases are pr^^ 
vokinglv identical, particulary ^ 
to multiple reflection from globulia' 
surfaces. Keflection from the f ac« 
of the objective, or cover glass wili 
often cause an opaque object to 
simulate an appearance of transln- 
lucency. 

2d. The microscope has been too 
much neglected by chemists, phy- 
sicians and pharmacists. It will m 
many cases render unneccessarv, te- 
dious and expensive chemical and 



MICKOSCOPICAL JOURNAL. 



133 



)gical researches usually 
led without its aid, and in 
ses supplement such labors, 
irticularly in medico-legal 
ations has the microscope 
30 little used. Elaborate 



chemical manipulations have been 
relied upon almost exclusively. It 
is of greater use in this connection 
than merely in the blood-globules 
and spermatic fluid examinations, to 
which it has been principally applied. 



amily Cryptomonadina (with Thecomonadina^Duj., P'ty). 

r clothed with a stiff membrane or a hard carapace, therefore of constant 
en, containing chlorophyll, or colorless. 

, carapace soft, membranous 

shaped, with pigment-spot and 

tail-like appendage, Phacus. 

more or less emarginate in front, 

two similar, moving ffagella, Cryptomonas. 

one moving and one trailing ffagellum, Anisonema. 

four flagella, Tetraselmis. 
>id or spherical, carapace at first soft, later hard, brittle (Thecomonadina), 

out a neck-like appendage, Trypomonas. 

a neck-like appendage, Lagenella. 

mus Phdcus, Nitsch. {Evr grass-green, yellowish, brown or 
Ehr.) Body plano-convex, cqlorless (var. hyalina^ I^'^j)? ^^^ 

generally filled with bluish grains. 



striped, with a longitudinal 
above, a red pigment spot 
, witli a short unsymmetrical 
ind. 

^suronecies^ N. Body much 
ing a sole-fish. Turns about 
gitudinal axis while swim- 
ut is generally still. L. 0.05. 
.n, particularly in turf-water, 
rding to Claperede's obser- 
brood-cells are formed, as 
rogonium, 

iqttstra^ N. Body with an 
I keel. L. 0.04. Among 
3t common. 

frum^ N. {Lepodnclis^ P'^y)- 
pear-shaped, with strong, 
urrows. L. 0.03. Among 
laracese, etc. Not abundant, 
n. Cryptomonds^ Ehr. Body 
nooth or angular, in front 
lat emarginate laterally, 
without pigment spot, (with 
t-spot, Vryptoglena^ Ehr.) 
h two longer or shorter fla- 
ounded behind, conical or 
y behind. 

*olym(yrpha^ P'ty {C. cur- 
^ata^ eroaa cylindrical glau- 
a, Ehr.). Form various, color 



(Possibly this is identical with* Chi- 
lomonas paramecium^ Ehr.) The 
larger, grass-green forms usually 
have a large and a small nucleus 
(nucleus and nucleolus ?) L. 0.01- 
0.02. Movement usually slow, bend- 
ing and turning. Yery common in 
fresh and old water, the colorless 
particularly so in infusions, also in 
Winter. 

With perfect right, Perty has 
united aJl these forms in spite of 
their differences, for all possible 

fradations between them are found, 
have only found the variety hyor 
Una quite constant, possibly this is 
a distinct species. 

3. Gen. Anisonema^ Duj. Body 
oval, flat, colorless, with two fla- 
gella in front, one lashing, the other 
trailing. The latter often becomes 
attached, the animal then jerks 
upon it and often suddenly parts. 

A. acinuSj Duj. Body shaped 
like an apple seed, flagella on the 
end, movement forward in a straight 
line. L. 0.02-0.03. In stagnant 
water (comp. Heteromita ovata,) 

A. tmlcataj Ehr. Body with a 
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somewhat lateral opening in front, 
from which . the nagella project, 
above this a somewhat prominent 
keel. L. 0.022. Movement wag- 
ging and trembling. In stagnant 
water, with cka/ra^ sometimes abun- 
dant. 

4. Gen. Tetraselmis. Under this 
name I place, in spite of my objec- 
tions to the makmg of species, a 
form which I have only once seen, 
but the several specimens were of 
quite constant shape. The body is 
siender, conical, with an anterior de- 
pression from which four flagella 
project. It is not identical with 
Oxyrrhisj Dm\.j and I cannot re- 
gard it as an alga^pore. 

T. cordata^ n. g, et sp. Body 
green on the sides, colorless, in the 
middle. L. 0.02. In fresh water, 
among algae. 

5. •Gen. Trypomonaa^ Pty. {Trcu- 
chdomonaSy JbEr.) Carapace spher- 
ical or ovoid, rough or spinous ; in 
old forms brown, opaque, brittle, in 
younger condition clearer. The soft, 
metabolic body is furnished with a 
flagellum and generally with a red 
pigment spot. Usually it tills the 
carapace, but at a certain time it 
separates from the walls, shrinks 
somewhat and rotates within the 
carapace. Finally, the latter breaks, 
tlie animal escapes and then resem- 
bles an Euglena viridis with its 
flagellum lost. Division often takes 
place within the carapace. 

T. volvcxnna^ Ehr. Yery chan- 
geable in form, size and roughness 
of the surface. In the middle d.- 
0.025. Movement rolling. Common 
at all times of the year among 
algse, especially in green-colored 
water. 

Chceitoiypla a/rmata^ Ehr., with 
long tail behind, cannot well be re- 
garded as a species distinct from 
the preceding. 

6. Gen. Lagenella^ Ehr. {Cryp- 
tomonas^ I^^j-j Chonemonds^ P'ty, 



with stigma ChcBtoglena^ Eh 
Differs from the preceding ger 
by a short, cylindrical neck on t 
anterior end of the carapace. 

Z. euetdora^ Ehr. Carapa 
rounded behind. L. 0.02. Amoi 
algse, not abundant. 

Z. acumindturn^ Pty. Carapa 
terminating in a tail. 

EDITORIAL. 

Adulterations. 

For nearly two years the edit 
of this Journal has been studyii 
the subject of adulterations, wi 
particular reference to the detecti 
of adulterations in articles of foe 
by means of the microscope. Di 
ing this time he has accumulated 
large number of notes and mem( 
anaa relating to the subject; ai 
some time ago these were careful 
written up, with the intention 
publisliing them in book form. 

Various circumstances have cc 
spired to prevent the completing 
the manuscript, and the diflBicul 
and uncertainty of finding a pi 
lisher who would undertake to iss 
such a book, at one time led t 
author to abandon the idea of f 
ishing the work. However, the : 
terest which has lately been arous 
in the subject of adulteration 
articles in the daily papers, a 
elsewhere, has induced him to 
vise and complete the manuscri]: 
many parts will be re-writt 
so as to make the work more poj 
lar in character, and he now p; 
proposes to publish the book hi: 
self. This plan will be carried c 
only on condition that a sufficie 
number of orders can be secured 
advance, to make the work remi 
erative. All who desire to take 
copy, are therefore requested 
sena their orders to the ^itor at 
early day. The book will be pi 
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ext Fall, if the responses to 
ouncement are encouraging. 

adulterations are readily 
I by simple means, and by 
on of ordinary intelligence ; 
3 work is intended to be a 
guide for those who desire 
tne purity of the articles 
J. It will treat of the ex- 
)n of foods of all kinds — 
, flours, meals, tea, coflFee, 
mgar, milk, butter, lard, 
5tc. ; the characters of the 

fibres used in manuf actur- 
[ the methods of distinguish- 
m when they are mingled 
le fabrics ; the examination 
r and air for sanitary pur- 
ad much useful information 

given about foods and f ab- 
3m a sanitary or hygienic 
E view. 

urther particulars the reader 
•red to the announcement 
the advertisements. 



-0- 



Lopsis of the Diatoms. 

lenri Van Heurck has just 
iprospectus of his " Synop- 

Diatom^es de Belgique," a 
tion which we believe will 
f great value to all students 

(fiatoms. Owing to the 
ibundance of diatoms in 
Q — ^the numerous genera and 
-salmost all the marine forms 
lave been found in England 
ire represented ; the Ar- 

fumisn a large number of 
ropean Alpine species, and 
yion of Central Belgium 
3S fresh-water species in 
ace. The Synopsis will, 
re, be of great use to diatom- 
11 countries. 

H. L. Smith recently al- 
o the book in a note to the 
n these words: "I think 

safely promise that it will 
le wants of hundreds who 



cannot get 'British Diatomacese' 
or Pritchard." 

In his prospectus the author 
states, "There is no book to-day in 
any language, which enables the 
beginner to determine diatoms with 
certainty, if we except the classic 
work of William Smith, which', 
published in 1854, is now behind 
the times," and he expresses a hope 
that by this publication he will ren- 
der great service to micrographers. 

The work will present figures of 
all the forms described in the text ; 
and great care has been ffiven to 
the execution of the drawings. 
They are completed or designed by 
the author, or under his super- 
vision, and retouched by him or by 
Mr. Grunow. The drawings are 
reproduced by heliography, and 
the plates are therefore very per- 
fect. 

The synopsis will be published 
in six fascicules, appearing at inter- 
vals of three to four months, each of 
which will contain ten plates (about 
two hundred and fifty figures), after 
which the volume of descriptive 
text will be published. 

The price of each fascicule, to 
subscribers, will be $1.50 ; the vol- 
ume of text will also cost $1.50. 
The complete work, comprising six 
fascicules of plates and one volume of 
text, will cost $10.00 to subscribers. 

Subscriptions may be sent to the 
editor of this Journal. The first 
fascicule will be ready very soon. 

o— 

Studies of Atmospheric Dust. 

We have received a pamphlet 
from Dr. George M. Sternberg, 
Surgeon TJ. S. A., which gives an 
account of the microscopical inves- 
tigations of the Yellow Fever Com- 
mission. 

Dr. Sternberg is now in New 
Orleans, where he is conducting 
experiments in connection with the 
other work of the Havana Commis- 
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sion, to determine, if possible, the 
nature of the yellow fever poison. 

The work oi the Commission has 
been divided among the members, 
and Dr. Sternberg is working in 
accordance with the suggestions in 
the following paragraph, taken from 
the instruction to the Commission : 

" But in addition to these, the 
National Board desires that the 
Commission shall consider certain 
problems relating to this disease; 
problems which may be entirely 
insoluble, but which nevertheless 
are of such importance that an 
effort should be made to decide 
whether the National Board of 
Health will be justified in under- 
taking the labor and expense which 
will probably be required to obtain 
anytning like a complete solution 
of them, if such solution is at all 
possible. These problems relate to 
the nature and natural history of 
the cause of yellow feverP 

The wording of tne instructions 
indicates that the National Board 
of Health, is very doubtful about 
the possibility of discovering the 
germs of yellow fever. Microsco- 

Jical investigations like those which 
>r. Sternberg has undertaken are 
of the most delicate, and withal 
unsatisfactory, nature. Delicate, 
because the utmost excellence in 
objectives must be supplemented 
by special and long-continued train- 
ing of the observer ; unsatisfactory 
because the organized germs whicn 
produce disease if sucn there be, 
cannot be isolated from hundreds 
of others which are collected with 
them. We may go further than 
this, and say that even if Dr. Stem- 
berg fails to discover any connec- 
tion between the organisms which 
he finds in the air of infected dis- 
tricts, the question of the germinal 
origin of the disease will be still an 
open one. This is true, because we 
know that there are organized, liv- 



ing particles of matter so minute as 
to be invisible with the best mi- 
croscope, and we can hardly hope 
to be able to cultivate and identify 
the organisms which develope from 
such spores. 

There can be no question about 
the existence of such minute, invi- 
sible spores, for they have been 
observed as an unresolvable cloud 
by Mr. Dallinger, during his ad- 
mirable work on septic organisms. 
It will be difficult, therefore, if not 
impossible, to prove or to disprove 
the germ theory of disease bj 
examinations of the atmospheiie 
spores. Nevertheless, we are mud 
pleased to know that our Natiod 
Board deems it worth while to* 
sign an able investigator to studj 
systematically, the microscopic par- 
ticles in the air from day to day, 
during seasons of health and al 
when desease prevails. Certainly 
such researches will prove to be of 
great value to science, if not to me- 
dical science. 

Although Dr. Stembepg's re- 
searches have not been continued 
long enough to lead to many defi- 
nite results, he already feels justifiedj 
in announcing that '^ there is n% 
gross and conspicuous germ orof-y 
ganism, either vn the Hood of yeSm ] 
jever patients or in the air of inr | 
fected localities^ which by its pecu- 
liar appearance or abundant presence 
might arrest the attention of a mi- 
croscopist and cause suspicion that 
it is tne veritable germ of yellow 
fever." 

E^ebs and Tomason have lately 
announced that they have discovered 
what they believe to be the germ of 
malarial fever, in the vicinity of 
Rome. We fully concur with the 
opinion of Dr. Sternberg that the 
observations of those gentlenjen 
"require verification," and it is a 
satisfaction to know that he has 
been instructed to repeat their ex- 
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perimentB, and search for their 
Bacillus mdUmcB. 

Some of the information about 
the microscopic constituents of the 
airmay prove interesting. Dr. Stem- 
berg quotes from Dr. Cunningham, 
whose work was conducted near 
Calcutta in 1872, as follows : 

"Distinct infusorial animalculse 
and their germs or ova, are almost 
BDtirely absent from atmospheric 
inst. 

" Distinct bacteria can hardly ever 
be detected among the constituents 
[>f atmospheric dust, but fine mole- 
Bules of uncertain nature are almost 
always present in abundance. They 
frequently appear in specimens of 
nin water collected with all precau- 
tions to secure purity, and appear 
k many cases to arise from myce- 
Bnii developed from atmospheric 
^res. 

" Distinct bacteria are frequently 
found amongst the particles depo- 
sited from the moist air of sewers. 

" The addition of dry dust, which 
has been exposed to tropical heat, to 
putrescible fluids, is followed by a 
wpid development of fungi and 
bacteria, although recognizable spe- 
cimens of the latter are very rarely 
to be found in it while dry. 

" Spores and other vegetable cells 
are constantly present in atmospheric 
dust and usually occur in conside- 
rable numbers. 

"No connection can be traced 
between the numbers of bacteria, 
spores, etc., present in the atmos- 
pnere, and the occurrence of diar- 
Acea, dysentery, cholera, ague or 
dengue ; nor between the presence 
or abundance of any special form 
or fonns of cells and the prevalence 
of these diseases." 

Ve have never regarded the idea 
ftat certain diseases nad their origin 
^ specific living germs, as deserving 
of tne prominence which physicians 
generally have given to it. It is 



merely an hypothesis, which has 
become popular because it seems to 
afford an easy explanation of certain 
phenomena. 

It may surprise many readers to 
learn that only three or four diseases 
are known, wnich are accompanied 
with Bacteria in the blood under 
circumstances which indicate that 
those organisms may have produced 
the diseases; but it is not impro- 
bable that either of these diseases 
may occur, unaccompanied with the 
organisms — we know that some of 
them do occur under such circum- 
stances. 

With these few possible excep- 
tions, whenever the germ theory has 
been subjected to a critical micros- 
copical examination by competent 
observers, it has failed of support. 
Nevertheless, there are those who 
seem able to discover a specific liv- 
ing organism for almost every di- 
sease ; but we cannot be surprised 
at this, when a physician who has 
considerable local reputation as a 
microscopist, expresses the opinion 
that a blood-corpuscle is affected by 
a fungus, when any careful observer 
could see at a glance that the " fun- 
gus" was nothing more than the 
corrugated or shrunken appearance 
of the dried corpuscle. 

It should not be forgotten that 
very few physicians or raicroscopists 
are capable of conducting observa- 
tions of this character. Medical and 
microscopical literature is replete 
with contributions upon this subject 
from utterly incompetent observers ; 
and some of their hastily formed 
conclusions are so absolutely un- 
founded, that it is surprising that 
any man would publish them over 
his signature. 

We do not wish to appear unduly 
skeptical about the existence of 
living germs of disease. It is a very 
difficult subject to investigate, and 
it is not strange that so little is 
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known about it. Our opinion is, 
that all the evidence in support of 
the germ theory, is purely of a ne- 
gative kind. 
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— Dr. J. Pelletan, the editor of the 
Journal de Micrographie^ has fa- 
vored us with a notice in his num- 
ber for January, 1880, which we 
feel bound to correct. He is in er- 
ror when he writes that we an- 
nounced 8ur le ton de la plus 
grande jubilation that the Journal 
de Mierographie was dead. We 
certainly had reason to think that 
Dr. Pelletan's journal was dead, 
for the numbers which he promised 
to issue in September, did not reach 
us until some time in February or 
March of the present year. This 
fact, in connection With certain ru- 
mors from European sources and 
our personal experience with Dr. 
Pelletan in a little matter of busi- 
ness, led us to infer not only that 
the journal had closed its carrier, 
but also that the editor had taken 
French leave of his creditors. 

We would be much pleased to 
learn that our information about 
Dr. Pelletan is incorrect, and we 
will then gladly make amends for 
any injustice we may have done 
him in thought or by words, so far 
as it lies within our power to do so ; 
but as the matter stands now we 
have nothing to withdraw. As to 
the Journal de Mierographie^ we 
have always mentioned it in high 
terms of praise, and we were far 
from feeling pleased when it disap- 
peared from our exchanges. 
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— ^We hope that all microscopists 
who can will attend the meeting of 
the American Society of Micro- 
scopists, which convenes in Detroit 
on the 17th of August, and adjourns 
on the 20th instant, and also the 
meeting of the sub-section of micro- 



scopy of the A. A. A. S., whi 
occurs in Boston on August 25t 
as mentioned on page 117. Bo 
of the meetings wul be interestin 
we have no doubt, but as yet 
have not been informed what 
pers are to be read or what busine 
of general interest is to be tra 
acted at either of them. In o 
next number we hope to give o 
readers some information abo 
those matters. 




NOTES. 



— We notice a new edition (the fourth) 
of The Microscopist, by Prof. J. H. Wythe. 
It is a larger book tnan the former edi- 
tions, and the price has been increased to 
(5.00. Several chapters on the use of the 
microscope in pathology, diagnosis, and 
etiology have been aaded, with many 
wood-cuts. 

— The New York Microscopical Society 
desires to have a complete list of all the 
Microscopical Societies in the country, 
with their post-office addresses. Secre- 
taries of Societies would confer a favor 
by sending the desired information to Mr. 
Benjamin Braman, 117 E. 30th St., New 
York, who is the Corresponding Secretary. 
The Society has adjourned for the Surn- 
mer ; the Fall meetings begin on the thJJ<^ 
Friday in September. 

— An instrument has been made l^y 
Mr. Young, of Philadelphia, designed to 
describe arcs of a few inches to infinity* 
It is said that the machine will dra%v ^ 
line " straighter than a straight-edge." 



CORRESPONDENCE. 



GLASS FOR SLIDES. 

To THE Editor:— The article in x\^f 
April number of the American Monfy^^X 
Microscopical Journal, on the subject ^* 
cutting and grinding glass slides, ^^/'^ 
read by me with interest. Will you be ^^ 
good as to place an inquiry in your jo^-**^ 
nal addressed to microscopists in gtnt^^* 
and to the writer of the article named * 
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r, as to where one must go to 
uitable glass for the purpose of 
slides, what kind of glass must 
red for, etc. ? I find great diffi- 
procuring glass sufficiently thin, 
:ct enough to be used to mount 
pon, and I think that any infor- 
n regard to these points will be 
le to many readers of jjour iour- 
es myself. Of course, it is aesir- 
ose nothing else but the " best, 
French glass slides, " but when 
jtting up" hundreds of slides in 
ie of a month, the great expense 
tirst-quality slides is an impor- 
1, and we are forced, sontetimes, 
ery inferior grades of glass in 
in haste, especially when a quan- 
luable material must be put up 

Henry v. Hull. 

TOUNTINC- BOTTLE. 
IE Edtor :— My drop-bottle for 
iamar, etc is made as follows ; 
morphia bottle, and with a rat- 
lore a hole through the centre of 
through which pass a piece of 
aing, drawn to a point at the 
i and somewhat expanded at the 
Cover the upper end with a rub- 
; a nipple with the opening closed 
s of a heated rod will answer, 
nedium into the bottle, insert the 
d it will be air-tight. Do not 
he bulb while the cork is in the 
r the tube and bulb would then 
he medium when the pressure is 
■n, thus rendering the apparatus 
When cement is desired, remove 



■n the stopper. By care, the cork 
. of the bottle will be kept clean 



ISCOPICAL SOCIETIES 



NEW YORK, 
ist meeting of this Society, until 
i held in the Moll Memorial 
J. 64 Madison Avenue. The 
las rented that hall for the en- 
ir, and is now more pleasantly 
han it has been al any previous 
e its organization. Regular at- 
at the meetings enables us to 
nfidently about tne condition and 



e do not 
assert that the members have 
reason to feel well satisfied with the pre-' 
sent outlook. Although the amount of 
original scientific work done by the mem- 
bers thus far has been very small, it 
should be observed that the Society is still 
young, and in a city hke New York, where 
science receives very little public apprecia- 
tion, perhaps the first efforts of such a 
society should be directed in such a way 
as to make scientific study more attract- 
ive to the people, if possible. Elsewhere 
in this journal will be found a few ab- 
stracts from an address by the President, 
which was delivered al the beginning of 
his term of office ; we commend them to 
those who are interested in the work of 



At the last meeting, which was rather 
informal, some very interesting objects 
were shown. Among them were the cir- 
culation of biood in the foot of a frog 
while under the influence of curare, and 
beside this the circulation in the gills of a 
young tad-pole, both by Mr. Wall; P. an- 
gulatum, by Mr. Wales, under one of his 
very excellent, cheap objectives, which 
made the frustule a very attractive object, 
I and the beautiful voivox globator, by Mr. 
C. S. Shultz. 

During the past season several attempts 
were made to add to the interest of the 
meetings. The most successful plan was 
suggested by Mr. C. F. Cox. He pro- 

Eosed that at each meeting some particu- 
ir subject should be chosen for general 
discussion. The plan has been tried at 
two meetings, and has succeeded admir- 
ably. The subjects chosen were " Para- 
, sites." and " Moulds and their Fructifica- 
' tion," both of which proved very interest- 
ing and instructive. 

GRIFFITH CLUB, MICH. 

] The fascination of microscopical study 
I was well illustrated recently by the de- 
monstrations of Prof. Chas. H. Stowell, 
I of Michigan University, before the Grif- 
I fith-Ciub 0/ Microscopy. He first showed 
I epithelial cells, which he obtained from 
j the side and roof of his mouth by a move- 
' ment of the tongue, and deposited upon 
a glass slide. Skimming the air bubbles 
from the top with a pin, and remoi-ing 
the surplus saliva with a piece of blotting 
paper, he added a drop of staining fluiB 
to better define the cells, and placing the 
preparation under a microscope, exhibited 
a multitude of thin, transparent scales, 
each about one-five-hundredth of an inch 
in diameter, and containing a nucleus in 
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the center. He then showed glandular 
epithelial cells from the scrapings of the 
liver of an ox, much smaller, but similar 
in some respects to those previously 
shown. The third demonstration was of 
cells from the mucous membrane of the 
roof of a frog's mouth, which exhibited 
the extraordinary action of the cilia. 
These cells were fringed with hair-like 
protuberances, known as cilia, that moved 
with great activity and regularity, and 
seemed endowed with independent life. 

The professor asserted that these cells 
were very common in the human body, 
noticeably in the bronchial tubes, where 
the cilia, moving always in one direction, 
were active in throwing off foreign sub- 
stances injurious to health. The circula- 
tion of blood in the feet of several frogs 
rendered insensible by an injection of 
woorara, was then shown. 

One of the most noticeable features of 
the evening was the exhibition and use of 
twenty Ann Arbor frogs, which the pro- 
fessor brought with him as scientific cu- 
riosities, stating that they were a distinct 
variety peculiar to Ann Arbor, and of 
great rarity, possessing a most curious 
and interesting resemblance to the human 
body in one or two respects. Apologizing 
to the ladies present for so doing, the 
professor gathered the thirty gentlemen 
present at one side of the room and ex- 
nibited the distinguishing characteristics 
to them. . 



An exceedingly interesting demonstra- 
tion on the subject of crystalization was 
given on the evening of June 2d before 
the Griffith Club of Microscopy, by its 
President, Prof. E. W. Wetmore, who il- 
lustrated the subject by allowing various 
solutions to crystalize under the micros- 
cope. Prof. Wetmore, Fred. H. Seymour 
and Prof. Charles H. Stowell were ap- 
pointed a committee to arrange for a 
public entertainment, at which, by the 
use of a stereopticon with a microscope 
attachment, a great variety of microscop- 
ical objects will be enlarged and thrown 
upon a screen, so as to be seen by a large 
audience. They propose in this way to 
show chrystals forming, polariscope ob- 
jects, circulation of the blood, the pulsa- 
tions of a frog's heart, and many forms of 
living animalcules. 

We are pleased to observe the activity 
shown by the members of the Griffith 
Club, and although we cannot always 
publish the records of the meetings, which 
we receive regularly, we will do so as fre- 
quently as circumstances will permit. 



Exchanges. 



[Exchanges are inserted in this column without 
charge. They will be strictly limited to mounted 
objects, and material for mounting.] 

Polyzoa, Palates of Mollusca, Foraminifera, Sponee 
and Holothurian-Spicules, Synapta-Anchors, Cniroo. 
Ota-Wheels, Echinus-Spines, Minute Sea Shells, in ei> 
change for Polyzoa, Foraminifera, Histological and 
Pathological preparations, etc. Also, a quantity M 
Sea Shells in exchange for Land and Fresh-Water 
Shells. 

F. M. HAMLIN, M. D., Auburn, N.Y. 



J. J. B. Hatfield, Arsenal Avenue, Indianapolis, 
Indiana, will exchange Bleached Plant-Sections for 
good piatomaceous material. List furnished on ap- Ij 
plication. 



Pleurosigmas and other unmounted Diatoms, botk 
Fresh Water and Marine ; abo Marine Algae, FenL 
and a large quantity of miscellaneous microscopici 
material in exchange for good mounted objects. 

M. A. BOOTH, Longmeadow, Mass, 



To exchange, well-mounted Slides of Hair k J 
mounted or unmounted specimens of hair frosii 
rarer animals ; lists exchanged. WM. HOSKIHl 

308 S. Halsted street, ChicagaJL 



Nicely mounted Slides (opaque) of the Caal4* 
Derivatives^ chemically prepared, cr3rstalline in foai 
showing their beautiful colors, in exchange for othcf 
well-mounted material. Chemical name and fonaab 
attached to each Slide. About a dozen varieties at 
hand. F. L. BARDEEN, M.D., 

305^ Meigs street, Rochester, N.T. 



Vanadate of Ammonia, (N H*) * V O *, SUdesfoc 
the Polariscope in exchange for other Slides. 

H. POOLE, Practical School, Bu£Falo, N. Y. 



Slides mounted from injected Frog*s Gall-bladder, 
Liver, Kidney, Stomach, Intestine and other parts, 
exchanged for other good and interesting prepa- 
rations. C. BLASDALE, WT D., 

Jericho, Queens Co., N. Y. 



Well-mounted, selected and arranged Diatoms, for 
good histological, pathological or anatomical prepara- 
tion. State what you have, and terms of exchange. 

W. W. RINER, Greene, Iowa. 



Foraminifera from Sjionge-sand, Marl-sand, and 
Chalk ; Transparent Prisms of Carbonate of Lime 
from fossil Shells* Fresh and Salt Water DiatonutF 
ceous material ; Carapaces of Rhizopods; polished 
sections of Fossiliferous Limestones, Corals, etc., to 
exchange for any microscopical material. 

K. M. CUNNINGHAM. 
Box 874, Mobile, Ala. 
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ew Iigectin^ Apparatus. 

nd you herewith a diagram 
injecting apparatus designed 
Tanged By Mr. Justin Spanld- 
if this town, whicli wnll be 
to be very simple in eou- 
lon, easy of manipulation, and 
b the most pertect in opera- 
f any yet 
ped. The 



mente is the addition of the bent 
glass tube /, terminating in a small 
aperture (Z), which permits the 
constant escape of a small <inantity 
of the water \M\ and thus acts as a 
governor to maintain a constantly 
even pressure. 

The connecting rubber pipes ZT, 
F, //, (7, may 




IB an or- 
y wide- 
i bottle 
,y eonve- 
size or 
I counect- 



fllw 



glass tube and rubber 
_- ) with an aqueduct faucet, 
h ihe tap of a vessel of water 

elevation. J E {& a. glass 
with an elastic pipe leaHing 

email vial containing mer- 
[J), and a tube (iV) through 

the mercury rises and in- 
i the pressure employed, upon 
lex \D). F K is a. simi- 
»e and tube connecting with 
ttle Bj containing the inject- 
lid, which is forced into the 
len through the pipe and tube 
The most important improve- 
over other similar arrange- 



The pressure is, of course, regu- 
lated at the faucet which supplies 
the pipe H. j^_j^ J, Tff^^^ 

Sprinhfikld, Mass., May, IS80. 

A Useful Culture-cell. 

BY GEOEGB M. STEENBERG, 9UEOEON 
U. 8. A. 

While in Havana, last Summer, 
as a member of the Havana Com- 
mission for the investigation of yel- 
low fever, I made a large number 
of culture experiments, for the pur- 
pose of ascertaining whetlier any 
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particular organism would develope 
m the blood of a yellow fever pa- 
tient, enclosed in a culture-cell, 
when proper precautions were taken 
to prevent infection by atmospheric 
germs. I may say here that my 
results were negative, and that while 
" in certain specimens, kept under 
observation in culture-cells, hypho- 
mycetous fungi and spherical bac- 
teria made their appearance, after 
an interval of from one to seven 
days. The appearance of these or- 
ganisms was, nowever, exceptional, 
and in several specimens, taken 
from the same individual at the same 
time, it occurred that in one or two 
a certain fungus made its appear- 
ance, and in others it did not." 
{Prdim, Rep, of Ha/oana Com, to 
Nat, Boa/ra of Ilealth), The in- 
ference being that, in those speci- 
mens in which organisms were 
found, infection by atmospheric 
germs occurred during the brief 
time occupied in collecting and 
enclosing the- drop of blood in 
the culture-cell. 

In these and like experiments a 
culture-cell is required which will 
preserve the blood in a fluid condi- 
tion, free from atmospheric conta- 
mination, and yet surrounded by a 
sufficient amount of air to furnish 
the necessary oxygen to any orga- 
nisms that may develope from 
any germs that may be present 
in the blood. In addition to this 
it is necessary that a very thin 
stratum of blood should be within 
reach for examination by the high- 
est power immersion objectives. 

The Boldeman cell (made by Mr. 
Otto Boldeman, 150 W. 16th Street, 
New York), fulfils the first require- 
ment, and is a very useful cell for 
many purposes, in this cell a cen- 
tral eminence is surrounded by a 
circular channel, ground in the 
glass, which serves the purpose of 
an air-chamber. The summit of 



the central eminence is slightly cou-, 
cave and the drop of fluid to m 
observed is placea upon this 
protected with a thin glass cove 
which is attached to the slide by 
circle of cement, or simply by 
little oil. 

The main objection to this 
for my purpose, was that the strati 
of blood held in the shallow cup 
the central eminence, was too 
for satisfactory examination 
high powers; that portion of 
fluid next the cover, which could 
brought into focus, being shut 
from the light by floating corpi 
in the back-ground. 

This difficultv led me to iin 
the culture-sliae here descril 
'which, so far as I know, is new. ^ 

A circular hole, about ^-inchW 
diameter, is drilled through Ik 
centre of a glass-slide. A very ihmj 
circle of cement, j4-inch in diame- 
ter, is then turned about this ceo- 
tral hole on one side of the slid* 
and a thin glass cover is attached i 
it by gentle pressure. 

When the cement is thorougU] 
dry, the cell is ready to receive thl 
drop of blood or other fluid whid 
is to be observed. This is placed ^ 




l» c 



be. 



Fig. 24. 

the bottom of the cell (a, Fig. S^) and 
flows, by capillary attraction, into thi 
space below between the thin covd 
and the slide until it extends to thfl 
circle of cement by which the cover' 
is attached. We have thus a thin 
stratum of the fluid, between the 
points h and c, which may readiW 
be examined by inverting the sli^ 
and bringing an immersion lens 
down upon any point between the 
central air-chamber and the circle of 
cement by which the cover is at- 
tached. Finally, the cell is closed 
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r taming a still larger circle of 
ment upon the upper surface of 
B slide and attaching a larger thin 
MS circle (^. 

1 have found this a cheap and 
eful culture-cell ; and do not see 
by it should not also serve a good 
nrpose as a cell in which to mount 
rjects either dry or in fluid. If 
e manufacturers will furnish us 
HS8 sKps of different thicknesses, 
;vin£^ central perforations of }{ to 
-inch in diameter, we can easily 
tach a thin glass cover to make 
A bottom to the cell, and I see no 
toion why these should not, for 

By purposes, replace the various 
I in common use. 

o 

L flimjple and Speedy Method 
P •! Staining Animal and 
3 Vegetable Sections.* 

BT B. W. LOOMIS, M.D. 

After cutting the sections, wash 
bem in water, and allow them to 
Mik for a while. 

Transfer them to a solution of 
liliii violet in commercial acetic 
lid ; the solution to be of the f ol- 
iwing composition : — 

Anilin violet . . 1 part. 

Acetic acid . . . 300 parts. 

The sections are to be left in the 
dution until sufficiently stained, 
iiieh may be determined by re- 
loving them from the solution to 
lean water. If sufficiently blue, 
liey are then ready to be mounted. 
f not sufficiently colored, return 
^ the solution. 

The sections are mounted, after 
he staining, by transferring them 
a dear glass slide, drainm^ off 
ny excess of fluid and addmg a 
Irop of solution of acetate of potash 
f tne following strength :. 

Acetate of potash . . 1 oz. 

Water J^ oz. 

^Report of a paper read before the 
entral New York Microscopical Society. 



Cover, and fasten the cover with 
varnish, permanently if you wish. 

The advantages of this method 
are its simplicity and the beauty of 
the results attained. The disad- 
vantages are that the specimens 
may fide within a year or two. 

This method is taken from Orth's 
recent work on histolosrv, and 



IS 



one strongly recommended for de- 
monstrating the structure of car- 
tilage. 

Sykacuse, N. Y. 



-o- 



On the Double and Treble Stain- 
ing of Animal Tissues^ with 
a Note on Cleaning Thin 
Cover-Glasses.* 

By Hbneage Gibbes, m. b., 

F. K. S. aL% 

While engaged last year in an 
examination into the structure of 
the Vertebrate spermatozoon, I tried 
the eflfect of a large number of 
staining agents, ana succeeded at 
last in staining the head and body 
of the spermatozoon of Triton 
cristatus different colors, showing 
thereby a different chemical re- 
action. This led me to try these 
stains on sections of animal tissues, 
and the specimens under the mi- 
croscopes will show with what re- 
sults. It may be interesting to 
give a few details of the different 
processes I have used, in the hope 
that some one who have more 
leisure than myself may work out 
the subject thoroughly. 

The first double-stain to be men- 
tioned is the well-known picrocar- 
mine and logwood, whicn gives 
very good results in sections of 
skin and other parts. I have also 
found it answer better than any 
other stain in an investigation into 
the development of spermatozoa, in 

♦ From youmal Royal Microscopical So- 
cicty. 
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which I am at present engaged 
with Dr. Klein. 

There is one point which great! v 
facilitates a good result' witn this 
process — that is, after staining the 
sections in picrocarmine to place 
them in plain water acidulated with 
a few drops of acetic or picric acid 
for an hour before staining with 
logwood ; they take the second stain 
better and do not fade afterwards. 

The next process consists of — 

1. A solution of carmine and 
borax. 

2. A mixture of hydrochloric 
acid and absolute alcohol. 

3. A solution of indigo-carmine. 
The carmine solution is prepared 

by mixing 

Carmine, . . . half drachm 
Borax, . . . two drachms 
Aqua, .... two ounces 
and pouring off the clear fluid. It 
must not be filtered. Three or four 
drops of this solution are placed in 
a watch-glass, and the sections im- 
mersed JOT a few minutes ; they are 
then removed to a mixture oi hy- 
drochloric acid and absolute alcohol, 
one part of the acid to twenty parts 
of alcohol, and allowed to remain 
there until they take on a bright 
rose color ; this happens in a lew 
seconds. They must then be 
washed in methylated spirit several 
times to remove the acid, when 
they will be ready for staining with 
the indigo-carmine, which is pre- 
pared in the following manner : 

A saturated solution of indigo- 
carmine is made in distilled water 
and filtered ; a portion of this solu- 
tion is then added to some methy- 
lated spirit until it haB attained a 
moderately deep-blue color; this 
must then be filtered to remove the 
coloring matter, a good deal of 
which is precipitated ; it will then 
be fit for use. 

A small quantity is placed in a 
watch-glass, and the sections al- 



lowed to remain until they have a 
distinctly blue color. 

I have found this process very 
useful in pathological investigation, 
especially in the Carcinomata ; and 
in specimens hardened in chiromie 
acid it does away with the tediom 
process of passing them through i 
solution of bicarbonate of soda. 

This method is modified from 
one mentioned in the Americm 
QuaHerly Microseopical Joumd 
by Dr. Seiler. 

I next come to the anilines ; and 
of these, after a large number off 
experiments, I have found rosein&i 
aniline violet, aniline blue, m\ 
iodine green, give the most litiB-, 
factory results. The princijpkl! 
worked on was to make a spintuc 
solution of one color and a watay 
solution of another, and in this way 
I could depend on the i-esult. 

I made solutions of roseine and! 
aniline violet in spirit, and of ani-j 
line blue and iodine green in dis-j 
tilled water. A few drops of 
of the spirit solutions being pis 
in a watch-glaBS and diluted 
spirit, the sections were immei 
for a short time (this will dej 
on the strength of the solution 
the tissue itseK, a^ some stain m( 
quickly than others) ; they ought 
be taken out of the stain and exs 
ined in clean spirit, and a fit 
practice will soon show when the] 
are stained enough. They are the 
washed in methylated spirit unt 
no more color comes away froi 
them. A little of the aqueot 
solution is now placed in a wat ' 
glass and diluted, the section is re-j 
moved from the spirit to it; the 
spirit causes the section to spread 
itseK out and float on the watery 
solution, and it may be seen taking 
on the new color. For a light sta!* 
this is suflicient, and it need not te 
wholly immersed. It is then wdl 
washed in plain water and placed 
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;, when more of the first 
nerally comes out. When 
lite clean, it is ready for 
g in the usual way. This 
7 good process for double 
and if the section is of the 
thickness throughout, the 
will be perfectly even, and 
lor will have picked out 
ssues for which it has a 
ffinity. 

ain with more than two 
\ much more difficult, as 
)f ten combine and produce 
^j different color uniform 
3ut. I have obtained the 
lilts from chloride of gold 
carmine with the anihnes 
itioned. 

pecimen of a rat's tail was 
ned with chloride of gold 
iual manner, and then sub- 
3 the aniline process I have 
iescribed. 

ain with picrocarmine I 
dilute solution about ten 
► a watch-glass of distilled 
id leave the sect-ions in it 
it half an hour ; the time 
7 with the tissue and the 
in which it has been pre- 
They are then removed to 
ter acidulated with a few 
• acetic or picric acid, and 
it for an hour, after which 
ready for the aniline process, 
method succeeds very well 
3ngue of different animals, 
e seen from the specimens 
be microscope; and I can 
that it does equally well in 
her tissue as far as I have 

But its great utility con- 
[ think, in its power to dif- 
e glandular structures ac- 
to their secretions. For 

in the section of dog's 
;he ordinary mucous gland 
found to have taken on a 
lolor, while serous glands 
ipply the secretions to the 



taste-organs stain a totally different 
color. Again, in an examination 
I made lately in a case of Dysid- 
rosis I was able to stain the duct of 
the sweat-gland an entirely different 
color from the surrounding tissues, 
and so demonstrate its relation to 
the vesicles. For minute structures, 
such as the dividing nuclei of ger- 
minating epithelium or developing 
spermatozoa, I think logwood is far 
above every other stain, and when 
used with picrocarmine I find its 
effect is intensified. The carmine 
and indigo-carmine process is of 
great use in demonstrating the 
blood-vessels in the web of the 
frog's foot, the tail of the tadpole, 
and similar structures, as it entirely 
does away with the necessity of in- 
jecting them, and shows the vessels 
m their natural state, without the 
bulges in them depicted by some 
writers, which are caused by the in- 
jection mass unduly distending 
them. It also shows the amyloid 
substance in amyloid degeneration 
of the liver to perfection, as the 
blue stains it alone. 

I should like to call attention to 
the great importance of preparing 
all tissues properly in the first in- 
stance, as unless this is done no 
good result can be obtained from 
any staining process. Every speci- 
men properly prepared will bear 
the highest magnifying power that 
can be applied to it, and will show 
plainly the structure of each epithe- 
lial cell, muscular fibre, or other 
element of which it may be com- 
posed, and it is utterly impossible 
to make a good specimen unless it 

has been first properly hardened. 
o 

An Undescribed Point in the 
Histology of the FcBtal Lung.^ 

BY PROF. LESTER CURTIS, A.B., M.D. 

During the whole of one's life 

* Read before the State Microscopical 
Society of Illinois. 
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the lungs are amon^ the most active 
and important of his orgsins. All 
the blood in the body passes through 
them in the course of a very few 
minutes to be aerated. The vessel 
which carries the blood to these 
organs is called the pulmonary ar- 
tery. Before birth, however, the 
blood is aerated by another organ, 
and the lunes have scarcely any 
function. They, of course, can re- 
ceive no air and lie as coUapsed,solid 
bodies in the cavity of tne chest. 
The blood which after birth is car- 
ried to them in such volumes is, at 
this time, in great part taken to 
other parts of the body by a branch 
which is, after birth, closed. The 
lungs receive abundant nutrition 
from another set of vessels, the 
bronchial arteries, which are deri- 
ved from the aorta. At this period 
of life very little blood is conveyed 
to the lungs by the pulmonary ar- 
tery, which is afterwards called 
upon so suddenly to convey such 
volumes of blood. As to the con- 
dition of this vessel before birth, I 
have never seen anything printed. 

I have happened upon some ob- 
servations which throw light upon 
this subject. 

Some years ago, I made an injec- 
tion of the blooa-vessels of the lung 
through the pulmonary artery of a 
new-bom child, that had never 
breathed. I cut the injected lung 
into sections, and examined great 
numbers of them in connection 
with Professor H. A. Johnson, 
of this city. 

While making these examinations 
we came upon appearances which, 
at first, puzzled us. The structures 
in question were sometimes round 
and sometimes in longer or shorter 
ovals. The outer portion consisted 
of several concentric layers inter- 
spersed with bright, oblong nuclei. 
Within was an irregular star-shaped 
apperance, of a blue color from the 



prussian-blue injecting u 
Very soon the interpretatio: 
ed upon us. What we saw 
undistended pulmonarv arte 
vessel during foetal life re 
large quantity of nutrimei 
the bronchial arteries. Ii 
grow to the full thickness 1 
to be after birth, but there I 
no force to stretch them out 
subsequent diameter. 

The force of the inject 
been suflScient to drive tl 
through the vessel, but no 
tend it. 

The fact might be inf en^ec 
without observation and tl 
haps, is the reason that it 
been described. 

Soon after the observatio 
made, specimens were exhi 
a meeting of the State ^ 

Sical Society of Illinois, 
escription was printed at tl 
in the Transactions of the 
which were published in tl 
The above facts seem t 
some practical importanc 
medico-legal point of view 
contracted condition of th< 
indicates with certainty that 
volume of the blood nas n 
sent to the lungs, and conse 
that the child has never b 
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Diroctions For Cleai 
Diatoms. 

{Continued from page . 

It should have been remj 
the former paper, that a 
distilled water is not necest 
cept for the final wafihings, 
water must be employed t 
out, otherwise it will often 
that after the diatoms are 
a glance through the mi< 
win reveal filaments of alj 
the water, or, what is a fs 
serious matter, diatoms wl 
not belong to the gathering 
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introduced. In tliis way fresh- 
water diatoms may be mixed with 
those from marine sources, and 
great confusion may result. In 
every case, therefore, where water 
is mentioned in these papers, fil- 
tered water is meant. 

SULPHUBIC ACID PROCESS. 

This process is applicable to al- 
most every gathering, whether of 
recent or fossil forms. When the 
gathering consists of diatoms with- 
out much mineral matter, and the 
principal object of the cleaning is 
to oxidize organic matter, it is not 
necessary to go through the opera- 
tions numbered Y and 8, but pro- 
ceed directly with operation 9. 
However, in order to make this 
|R)cess applicable to almost every 
(MB, we give it in detail. We 
WDold advise its use when fossil de- 
posits are to be cleaned ; with fresh 
gatherings which contain much ex- 
traneous organic matter (a large 
admixture of Confervae for exam- 
ple), and with all specimens which 
contain much mineral matter (lime, 
magnesia, clay, silica, etc.). It will 
be found a particularly good pro- 
cess for guanos and mineral depos- 
its generally. 

6. Disintegrate the material, if 
necessary, by one of the following 
processes : 

d. Place the lumps in a suitable 
glass, porcelain, or iron vessel, pour 
on a quantity of water sufficient to 
cover them, and shave in some 
common hard soap, so as to make a 
J^ther strong solution of soap. 
Set the dish on the stove where the 
niass will boil slowly for several 
honrs, replacing the water as it 
evaporates. The boiling will prob- 
ably reduce most of the mass to the 
condition of a tine powder. Pick 
cnt the lumps which remain, or 
P368 the mass through a fine sieve, 
and after washing the fine material. 



to remove the soap, proceed to the 
next operation (7). This is proba- 
bly the best process for siliceous 
deposits. 

0, Boil the lumps in a solution of 
washing-soda, in the same manner 
as described in a, 

c. Boil in filtered water alone, for 
several hours. This process serves 
very well in some cases, as with loose 
clays, marls, etc. 

a. Calcareous deposits, as chalks 
and marls, may be most easily dis- 
integrated by boiling in water acidi- 
fied with hydrochloric acid. Just 
sufficient acid should be added to 
maintain a constant, but not very 
rapid, evolution of gas. 

It has been advised to boil the 
highly siliceous deposits in strong 
alkali, but except in the case 
of specimens which resist the 
long continued action of the soap 
solution (a), such severe treatment 
is not advisable. Alkaline solutions 
act upon the silica of the frus- 
tules and would eventually dissolve 
them, but the soap solution does 
not seem to act so rapidly as the 
caustic alkalies or their carbonates. 

These processes for disintegrating 
masses containing diatoms will be 
successful for most specimens, but 
they cannot be expected to succeed 
in every case. Wnen they seem to 
fail completely, try boiling in strong 
hydrochloric acid ; if this fails, try 
strong sulphuric acid. 

7. The fine powder from opera- 
tion 6, while still moist, or the fresh 
material, either wet or dry, should 
be treated with rather strong hy- 
drochloric acid by boiling in a test- 
tube, or a ^ass beaker for a few 
minutes. This boiling removes 
most of the mineral matters — lime, 
magnesia, iron, and at least a part 
of the alumina. The presence of 
any appreciable quantity of iron 
will cause the acid to assume a yel- 
low color; if eflfervescence takos 
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place when the acid is added, lime 
18 probably present ; the operation 
must be continued until the effer- 
vescence ceases. 

Wash out the acid with filtered 
water, and proceed as in 8. (After 
some experience the operator will 
be able to judge whether the pro- 
cess described in 8 will be suflScient 
to complete the cleaning, or whether 
he may neglect it entirely and pro- 
ceed with 9.) 

8. Boil the moist material from 
7 with strong nitric acid, as de- 
scribed in operation 2 (page 109). 
In case it is not deemed necessary 
to proceed with 9, the boiling 
should be thorough, and the crys- 
tals of potassic chlorate should al- 
ways be used (2). If much organic 
matter is present, it is always ad- 
visable to make use of considerable 
chlorate, and then to proceed with 
9. Wash out the nitric acid, and 
if the material is quite dark in 
color, and seems to have much or- 
ganic mattter mingled with it, it 
should be dried; however, if it 
seems to be quite free from organic 
matter, the drying is not necessary, 
although the writer usually prefers 
to do it. Proceed with operation 9. 

9. This is the final operation, and 
if carefully conducted, is sure to be 
successful in destroying every trace 
of organic matter. 

The residue from 8, or in some 
cases the raw material, preferably in 
the dry condition, is placed in a large 
test-tube, or in what is much better, a 
porcelain evaporating dish, with a 
glass funnel inverted over it for a 
cover, to prevent spattering. Pour 
over the mass, enough strong sul- 
phuric acid to more than cover it, 
and heat until dense, white fumes 
are given off. Then raise the fun- 
nel and add crystals of potassic 
chlorate, cautiously from time to 
time, and continue the additions 
. TOtil the mass becomes of a clear, 



k' 



white color. The entire oper 
should not take over fifteen mir 
for any specimen. 

When there is considerabl 
ganic matter present, the Ak 
lect of heating the acid is to 
or carbonize it; and when 
takes place, it often seems im 
ble to succeed with the oxid 
Consequently, if the acid beg 
blacken or to become disc* 
before the dense white fum( 
pear, a few crystals of the ch 
should be added immediate! 
do not add more than are nee 
to prevent the blackening, un 
acid becomes very hot. This 
culty will not be encounte: 
the chlorate is used in suf 
quantity in operation 8. 

By following these dire* 
and using only sulphuric a( 
the full strength (pure comn 
acid), there will be no dan^ 
fonning the very insoluble 
pound, which troubles manj 
attempt to work this process. 

Allow the acid to becomt 
fectly cool, and then pour it i 
into a large volume of fi 
water in a glass beaker, stirrii 
water constantly with a glae 
Do not pour the water int 
acid, for the heat produced b^ 
combination, might crack the 

10. Wash the mass in the I 
until every trace of acid is ren 
then proceed as in operati 
(p. 109). 

The principal advantage 
the sulphuric acid process pof 
over all others, is its powerf 
idizing action. The high ten 
ture at which sulphmdc acid 
enables us to make use o 
chlorate under much better 
ditions than in any other pr 
and the acid itself dissolves tl 
traces of iron and alumina, tha 
have remained after the pr« 
operations. 
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the Preparation and Mounting 
of Hlcroscopic Objects. 

III. On page 95 it is stated that 
ings of "sheet-caoutchouc" are 
iseful for mounting diatoms. This 
B an error: what we intended to 
Ay was sheet-gutta-percha, but we 
lid not observe the mistake until 
rfter the article was printed. 

In Science for July I7th, there 
B an article by Prof. H. L. Smith 
m "Diy Mounts for the Micros- 
5ope," in which he speaks in fav/)r 
}f the sheet-gutta-percha for dia- 
Goms. He also favors shellac rings, 
md recommends that the shellac be 
Bolored by rubbing it up with 
** diamond black." 

As regards the use of wax in 
laimting, Prof. Smith was the first 
teiaggest it, but he now writes: 
.*The number of spoiled speci- 
mens, especially of diatoms and 
ddicate transparent objects which 
lean now show, proves that this 
method of mounting is decidedly 

Mr 

' The fault with the method is, 
that after a time a dew-like deposit 
will form upon the cover-glass, and 
perhaps upon the object also. What 
f rof. Smith writes is the result of 
long experience, and it is sufficient 
to lead microscopists to discard the 
Wax-cells entirely, unless they can 
be covered by some coating of ce- 
nient, that will prevent the forma- 
tion of the deposit complained of. 

Prof. Smith also says that a de- 
posit of a simular character will 
ionn, if asphalt is used for the cells. 

In view of aU this, the mounter 
will be puzzled to know what he 
can use for his cells. It is a difficult 
question to answer, but we would 
^vise the use of the sheet-gutta- 
P^rcha for thin cells, shellac for 
thicker ones, and the curtain-ring 
^Hb for the very thick ones, made 
'rtth wax as deYcribed in page 96, 



but with the wax entirely covered 
with hard balsam dissolved in ben- 
zole. 

MouNTiNO IN Fluid. Among the 
many processes for mounting in 
fluid, only two or three of the sim- 
plest are really good, for with most 
of them the cement will eventually 
creep under the cover. We vouch 
for the excellence of those here 
described, if the directions are care- 
fully followed. 

Fluid mounting is applicable to all 
objects that are sufficiently transpa- 
rent. It is advisable when the ob- 
ject is too delicate for a balsam- 
mount and its structure is not well 
shown in the dry condition. 

The fluids employed are usually 
one of the following solutions : Dis- 
tilled water ; water with 5-10 per 
cent, of carbolic acid ; camphor wa- 
ter ; mixtures of water and glycerin ; 
pure glycerin; special preserva- 
tives. 

The process is the same for all of 
these, and for any fluid which does 
not dissolve the cements employed. 

The cell must first be made, and 
for this purpose shellac is the best 
cement; it should be used rather 
thick, and a very deep cell can be 
turned up by means of the knife- 
blade and the turn-table. A num- 
ber of cells of different depths should 
be kept on hand, so as to be per- 
fectly dry and hard when they are 
wanted for use. 

The objects should be perfectly 
permeated by the fluid in which 
they are to be mounted, before they 
are placed in the ceU. The mount- 
ing IS conducted as follows : 

a. Choose a shellac cell of a suit- 
able thickness, put it on the turn- 
table and run a layer of benzole- 
balsam upon it, using a solution that 
is just thin enough to flow freely. 
Set aside for about one minute, or 
until a thin skiu has formed upon 
the balsam, 
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h. Invert the cover of a piU-box 
and lay the slide upon it, then place 
a large drop of the preservative 
within the cell, and cause it to flow 
so as to touch every part of the cell. 
Transfer the object to the slide and 
arrange it properly by means of 
needles. 

c. Take a mounted needle in the 
left-hand, and in the right the cover 
in a pair of forceps. Place the 
needle-point on the cell on the left- 
hand side, and place the edge of 
the cover against it on the cell ; 
then let the cover down slowly, so 
as to disarrange the object as little 
as possible, breathing upon the 
lower surface, so that the nuid may 
readily come in contact with it. 
When the cover is down, press it 
into the still soft balsam, but apply 
the pressure only around the out- 
side; otherwise too much fluid is 
likely to be forced out, and a bubble 
of air will enter when the pressure 
is removed. Let the slide stand for 
a few minutes, then wash it carefully 
by a gentle current of water from a 
tap or sponge, and set it aside to 
dry. 

d. When dry, run a circle of ben- 
zole-balsam around it, after which 
the slide can be set aside for months, 
before the finishing process is car- 
ried out. In this condition the object 
will keep for any length of time if 
undisturbed, but after a while the 
balsam becomes very brittle, so that 
a more elastic cement is required to 
protect the slide from the eiOfects of 
rough usage. We are accustomed 
to set the slides away immediately 
after the last layer of balsam is ap- 

Elied until a number have accumu- 
ited to undergo the finishing oper^ 
ations together. 

e. Finish the slides by applying 
several coats of the mixture of as- 
phalt and gold-size, followed by a 
final coat of plain asphalt to give a 
glossy black. 



The above process will suffice for 
mounts in strong glycerin. Many 
mounters have discarded glycerin as 
mounting medium because tneyliaYe 
failed to find a cement that will re- 
tain the glycerin. They have tried 
shellac, but it has failed them. Now, 
we speak from considerable exp 
rience with glycerin as a mountmg 
medium, and we do not hesitate t» 
assert that shellac will make a per- 
fectly tight, and impervious cell for 
a glycenn mount, and we prefer to 
use shellac instead of the benzole- 
balsam for mounting with stron; 
'glycerin. The secret of succm 
seems to be in washing off ei«]f 
trace of the glycerin, before thei- 
cond coat of shellac is applied. 

Microscopists are indebted to It 
C. Van Brunt, of New York, for 
the process of cementing the cotct 
with benzole-balsam and gold-size 
and asphalt. 
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Improyement in Making Wax- 
cells. 

BY JOHN D. WHriE. 

For making wax-cells when they 
are wanted smoother and handsomer 
than they can be made with a punch 
alone, I recommend the following 
process as simpler and easier than 
that of Dr. Hamlin, described on 
page 46. With home-made punches 
of ordinary brass tubing (cartridge- 
cases answer very well), cut out rings 
and disks a little larger than the 
finished cells are to be, and fasteu 
them to the slides by pressure and 
gentle warmth, after centering a^ 
accurately as possible. Then, witb 
a tool made bv bending a small 
chisel at a right-angle about half 
an inch from the edge, turn or scrap^ 
the cell on a turn-table until it is o* 
the right size. If the tool is sharps 
a beautifully polished surface w31 
always result. The chisels which 
accompany sets of brad-awls ar^ 
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jlit, but any flat piece of 
not too heavy or clumsy, 
The cutting edge should 
ut one-fourtn of an inch 
Punches and all tools used 
ting wax should always be 
or moistened in starch, pre- 
>recisely as for laundry use. 
perates much better than 
r indeed anything else. 



irasites on Diatoms. 

J. Brun has contributed 
ateresting notes on "The 
s " to Brehissonia, The 
in the last number of that 
3al begins with an account 
parasites, which may prove 
rest to some readers of the 

L. 

3re is no living creature 
las not its parasites ! The dia- 
nall as they are, also have 
So it is true that among the 
3s infinitely small, we still 
? combat de la vie " and " la 
yar Vexistenee^^ and if the 
general eat the small, quite as 
le small when united kill the 
\.mong the diatoms the para- 
5 always other algae, 
e common diatoms, Nitzs- 
nearis and sigmoidea^ Syn- 
lendens and CymheUd macu- 
id cymbeforme are some- 
)und covered with a tilamen- 
trasite having the aspect of 
transparent hairs, straight, 
nd of a very pale yellowish- 
Strongly illuminated and 
rably magnified ( X 1 200), 
pear like a series of vesicles 
[ike a string of beads. This 
Leptothrix rigidula^ Kg. 
ing f rustule is not restrained 
lovements, and when (under 
croscope) it encounters an 
J in the water, one observes 
ments bend at their base, 
)sume their form immediate- 



ly that the obstacle is passed. 
Soiling in water, or the action of 
nitric acid, removes the filamcmts 
which are not, therefore, of a sili- 
ceous nature. Potassa distends them 
and alcohol does not turn them 

freen, thus proving the absence of 
iatomiue. 

" It is evidently this parasite that 
Ehrenberg (PI. 21, Fi^. 11, Edit. 
1838) and more recently other 
naturalists, have taken for motile 
cilia (organs acting as oars). So 
said Kiitzing (Baccil., p. 26 and 
Figs. 61, pi. 3 and 11, pi. 7), which 
seems to indicate that he considered 
that these appendages formed part 
of the diatoms. I have a prepara- 
tion in water, in which this same 
Leptothrix adheres at the same time 
to Synedra parvula and to the fil- 
amentous alga {Zygnema) upon 
which the Synedra u itsdf a para- 
site ; also another preparation in 
which it adheres at the same time 
to Staurosira j^aroMtica^ and to 
the Nitzschia linearis^ which it car- 
ries, thus affording the curious phe- 
nomena of three parasites super- 
posed in a space of five or six 
hundredths of a millimetre," 

The remainder of the article 
treats of the development and re- 
production of diatoms in a very in- 
teresting manner, concluding with 
some remarks about collecting them. 

In this connection, the question 
presents itself, on what grounds 
can diatoms be classed as parasites ? 
We may be willing to admit that 
the Leptothrix grows as a parasite 
upon the diatoms, but even this 
must be regarded as doubtful until 
it can be proved that the alga draws 
its nourishment, at least in part, 
from the diatom. It does not ap- 
pear, however, that the filaments 
are parasitic any further than that 
they are attached to the diatoms. 
This is a subject that deserves in- 
vestigation. 
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As to paraskic diatoms, we are 
hardly prepared to believe that 
diatoms can grow as parasites, in 
the sense of deriving their nourish- 
ment from the plants to which they 
are attached. 

We cannot approve of the use of 
the term parasite, in the sense which 
Prof. Brun seems to have applied 
it in the above translation. 



Classification of the Protista.* 

BY ERNST HACKEL. 
[Translated by Henry M. Douglas.] 

Class I.— MOXERA, Hackel. 

Organisms without organs. The 
entire body of one of these most 
simple organisms, consists of noth- 
ing more than a bit of plasma or 
primitive jelly, an albuminoid com- 
pound, not differentiated into pro- 
toplasm and nucleus. Every moner 
is, therefore, a cytode, but not a 
cell. Form mostly indefinite, with 
shifting projections. Movement 
sometimes by lobe-feet, sometimes 
by foot-feet, sometimes by false- 
feet. Nourishment taken in various 
ways. Reproduction asexual, by di- 
vision, budding, or formation of 
spores. Life in water, mostly in 
the ocean, also parasitic in other 
organisms. 

Order 1. Lobomonera, H. Mon- 
era of varying, indefinite form, 
moving by lobe-feet (lobopodia) — 
blunt, finger-like projections, most- 
ly without branches, as in amoebae. 

Genus: Protamceba {primitiva^ 
aquUis, eicX 

Order 2. Khizomonera, H. Mon- 
era of indefinite, changing form, 
moving by root-feet (pseudopodia) 
— long, fine, thread-like projections, 

* [In publishing this classification of the 
Protista, it isbelieved that it will be of no 
little value to students of the minute organ- 
isms. It is a classification with which English 
readers are not generally familiar, and for 
this reason it will doubtless prove to be of 
interest. — Ed.] 



^nerally branched and coaleeci 
into a net-work, as in the Ehiz 
pods. 

Genera: ProUmiyxa {aurw 
tided) ; Vammyrella {spirogyfd^ 
Bathybius (Hdckelii). 

Order 3. Tachymoneba, 
(Synonyms: Schyzomycetes, Ba.^^. 
teria.) Monera of definite fornn 
mostly staflE-shaped or thread-like, 
whose rapid tumbling or swinging- 
motions are produced by extremely 
fine lashes {^fia^eUa), as in the hsb. 
swarmers {FlageUetd). Eeprodizc- 
tion asexual, mostly by crosHJi- 
vision. Produce decomposition aotf 
putridity of the organic fluids i 
which they live. Probably the cai 
of many diseases. 

Genera : Bacterium {monai\\ 
Vibrio {lineala); Spirillum {trem 
lans). 

Class II.— LOBOSA, H. (Syn(h 
nym ; Amoebina, Rhizopoda, In- 
fusoria, Protoplastal 

One-celled organism (rarely syn- 
cytia) whose cell-body is sometimes 
naked (Gymonolobosa), sometimes 
partly hidden in shells of various 
forms (Thecolobosa). Movement by 
lobe-feet (lobopodia) which appear 
and disappear at various pkces 
on the surface. The nourishment 
is surrounded by these lobe-feet 
and pressed into the cells. The 
protoplasm-body of the cell is 
frequently separated into a light- 
colored, firmer, cortical stratum 
(exoplasma), and a dark, fine- 
grained, softer medullary stratum 
(endoplasma). Often it contains 
one, or several contractile vesicles 
(vacuoles), sometimes lasting, some- 
times changeable. The nucleus is 
usually simple; rarely there are 
several present. Reproduction as- 
exual, mostly by division, more 
rarely by budding, or spores. 

The Lobosa live mostly in water? 
rarely in the earth, or parasitic ill 
other organisms. 
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r 1. Gymnolobosa, H. 
with naked, soft body, with- 
11. 

ra : Amceba {princem ) / 
mia (JiUgerum); PetcUopus 
u), 

r 2. Thecolobosa, H. (Syn- 
Lepamoebae, Arcellinae, 
e, Cataphractse). 
3a with a shell or cell-mein- 
by which the soft body is 
overed. 

ra : ArceUa {vulgaris); Dif- 
Monga) / Quaarula {symr- 

III.— GREGARIN^, Du- 
elled organisms, or chains 
cells, attached to each other 
on all sides, by a soft, thick, 
skin. This cell-membrane 
th, without any opening, 
rovided with a hook-shaped 
ent. The protoplasm is 
jfitic and contractile, with 
IS granules. The nucleus 
, usually light-colored and 
I, with a lesser nucleus, or 
s within. The worm-like 
nts of the creeping cells 
ice by contractions of the 
stratum of the protoplasm, 
es immediately beneath the 
ae, and is sometimes dif- 
;ed into filaments resem- 
iscles. All the Gregarines 
arasites in the intestines or 
dties, more rarely in the 
of animals, especially of 
nd articulates, 
live upon the juices of the 
which pass through the 
Qe into the interior of their 
J endosmosis. Reproduction 
by division or by spores ; in 
a single greparine, or sev- 
egarines coalescing, form 
"-es into a ball, and become 
led with a capsule. The 
len disappear, and the pro- 
breaks up into numerous 



ferm-cells or spores (Porospermea?, 
^seudonavicellae). Afterwards a 
moner comes out of every cell, and 
by the formation of a nucleus, 
changes to an amgeba; when the 
latter covers itself with a membrane 
it becomes a Gregarine. 

Order 1. Monocystida, Stein. 
One-celled Gregarines. 

Gregarine boay a simple cell, with 
a single nucleus. 

Genus : Monocystis {agilio). 

Order 2. Polycystida, H. Manv- 
celled Gregarines. 

Gregarine body, a chain of two 
or three cells (rarely more) strung 
together, each cell with a nucleus. 

Genus : DldymopJies {paradoxa). 

Class lY. — FLAGELLETA, 
Ehrenberg, (Synonym : Mastigaria.) 

One-cellea organisms, more rarely 
caenobia or cell masses, of few or 
many loosely united cells, moving 
by one or more flagella — long, 
thread-like continuations of the pro- 
toplasm, which swinff here and 
there like a whip-lash — cell-body 
sometimes naked, sometimes en- 
closed by a sheath having an open- 
ing from which issues the flagellum. 
T&e flagellates seldom grow attached 
to objects in the water, usually they 
swim free. In many of them, rest- 
ing and moving conditions alternate. 
Propagation takes place by di- 
vision, chiefly during the resting- 
state. Nutriment is assimilated 
sometimes by absorption (endos- 
mosis), sometimes through a cell- 
mouth (cystostoma). Reproduction 
asexual, generally by division ; more 
rarely by budding or by spores. 
Indications of asexual distinction 
are observed in certain forms (Vol- 
vocinse). 

Order 1. Nudoflagellata, H. 
Naked flagellates. Flagellates with 
naked ceU-body without a chaplet 
of cilia. 

Genera : Euglena {viridia); As- 
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tdsia {hoBmatodea); Phdcus (Umgi- 
ccmda). 

Order 2. Thecx)flagellata, H. 
Sheathed flagellates. Flagellates 
without a chaplet of cilia; body 
enclosed by a sheath or shell. 
The flagella come out from an 
opening of the shell. Often the 
shell is fixed upon a stationary 
pedicle. 

Genera: Salpingoeca {marina); 
Dinobryon {sertularia). 

Order 3. Cilioflagellata, J. 
Miiller. Flagellates with a circlet 
of short cilia about the middle of 
the cell-body ; the latter is enclosed 
in a bivalve shell. Between the 
two halves of the shell, issue the 
long whip and the chaplet of 
ciJia. 

Genera : Peridinium (pcuTMuin)^ 
Ceratium ipnpui). 

Order 4. Cystoflagellata, H. 
Bladder flagellates. 

Flagellates without cilia, with a 

freat bladder-like cell-body, which 
esides the flagellum has a peculiar 



lash-like appendage, and a staff-like 
mass withm. 

Genera : Noctiluca {rnUiaris)^ 
Septodiscus (medusoides). 

Class v.— CATALACTA, H. 

One-ceUed organisms which are 

t'oined for a time into a coenobium, 
►ut afterward live separate. The 
coenobia are swimming, jelly-like 
balls, made up of numerous cells ^ 
which are joined in the centre of 3 
the ball ; vibrating cilia issue fron^-: 
the surface. The hermit-cells (mon-_^ 
ocyta), which arise from the breafcr;^ 
ing up of the coenobia, at first mov ^^ 
by swimming like the flagellates, 
afterwards they change into creep, 
ing, amoeba-like cells, and finally 
di'aw together into a globe and be- 
come surrounded by a capsule. 

A new coenobium arises within 
this capsule, by repeated cell-di- 
vision, and is finally set free. The 
catalactas are found both in the sea 
and in fresh-water. 

Genera : Magosphmra {plantda) ; 
Synura (uveda). 



The Simplest Forms of Life.— IV. Family Volvocina. 

Individuals spherical, containing chlorophyll, with two cilia on one end, one or 
two (seldom three) contractile vesicles within, which can usually only be seen during 
perfect rest, with nuclei and pigment spot, in families or single, enveloped with 
transparent jelly, from which the cilia extend. Colonies have a rolling movement. 
Individuals united in families in gelatinous envelope, 
families spherical, 

ball hollow, individuals in the periphery, Vol vox. 

ball solid, with 4-64 individuals within, Pandorina. 

ball solid with 8 individuals within, Stephanosphaera. 

families tabular, four cornered, Gonium. 

Individuals living singly, Chlamidomonas. 



I. Gen. VoVvox^ Ehr. Individuals 
spherical, small, in the circumfer- 
ence of a large, hollow, gelatinous 
ball, which is formed by the close 
pressing together of the gelatin of 
the individuals. The latter produce 
daughter-colonies by cell division, 
which are pressed into the interior of 
mother-ceU and perfect themselves. 
There is besides this a kind of 
sexual reproduction, which was ob- 



served by Stein and Busk, but 
which has been more carefully stu- 
died by Cohn and Carter. Large 
colonies develop certain individuals 
as females, others as males. The 
former are the larger and elongate 
without dividing. The males divide 
into a large number of linear bo- 
dies, which are to be regarded as 
spermatozoids ffrom a botanical 
stand-point as microgonidia). They 
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paes into the cavity of the ball, 
gather around the female cells (ma- 
crogonidia) and become fused with 
tliem, which then become surroun- 
ded with an envelope with conical, 
pointed projections ( Volvox stellar 
t^u8 Ehr.). The chlorophyll is 
tlien replaced by starch and red or 
orange colored oil, 

V\ Globator^ Ehr. (with F. au- 

T^euSy V, stdlatiis^ and Sphcerosira 

"volvox, Ehr.) Ball as large as 0.65d. 

Common, generally sin^e, at times 

very abundant in undisturbed 

ponds. 

11. Gen. Pandorina^ Ehr. {Bo- 
tryocystisjJLtz,) Individuals pressed 
close together, and therefore angu- 
lar, surrounded with a common, 
thick, gelatinous envelope, which, in 
old colonies becomes double. Mul- 
tiplication takes place by the break- 
ing up of the colony, rounding of 
the gelatin about the single indivi- 
duals, and repeated division within. 
Generally the individuals within the 
mother cell, move asunder, become 
rounded, and the whole assumes the 
form of a mulberry. 

P. morum, Bory. {Boi/t^yocystis^ 
volvox^ Ktz.) 

Ball 0.2-0.25d. In stagnant 
w^ater, common, sometimes very 
abundant. 

P, elegans^ I^^j* {Eudorina de- 
^fl^«,Ehr.) Individual with pigment 
spot. Balls 0.04-0.125d. 

Ill Gen.* StepKcmsophcxfra^ Cohn. 
Eight spherical, or spindle, or cylin- 
dric-shaped individuals, in spherical 
gelatinous envelope. By three times 
repeated binary division of each 
individual, eight new families are 
produced, which swarm out of the 
old envelope. In other cases the 
binary division continues further 
and there result numerous small, 
spindle-shaped bodies, each with 
four filaments (spermatozoa or mi- 
crogonidia), which finally swarm 
out. From other colonies, indivi- 



duals swarm out without having 
undergone division. These cannot 
be distinguished from Chlamido* 
monaa. 

St. pluvialisy C. Balls 0.1-0.15. 
In small puddles, on stones, etc. 

IV. Gen. Gonium, Miill. Fami- 
lies of 16 egg-shaped, green indivi- 
duals, with red stigma, in quadran- 
gular, tabular gelatin. Movement 
of the colony jumping. 

By four times repeated binary 
division, 16 daughter colonies arise 
from one old one, which finally be- 
come separated and independent 
Sometimes the individuals swarm 
out apparently to pass into the 
resting condition. The vacuoles 
(2, rarely 3) lie close under the 
place where the cilia arise. 

G.pectarale, M. Individuals 0.006 
-0.02d., tables 0.025-0.058. Com- 
mon, particularly in green water. 

V. Gen. Chlamidomonas, Ehr. 
(Diselmis, Duj., Chlcmhidococcus^ 
A. B.^ Individuals egg-shaped or 
spherical, greenish or red, with red 
stigma, not united in colonies. 

Ch, plwvialu^ A. B. Usually 
appears in abundance in the spring, 
to disappear quite as suddenly. In 
Summer no trace of it can be found. 
The multiplication of these cells 
(zoogonidia A. B.) takes place by 
simple or twice repeated division. 
Sometimes the division is continued 
further ; then result smaller indivi- 
duals (microgonidia, A. B.)of diffe- 
rent form. After several weeks, 
the oriffinally elongated cells be- 
come spherical, and pass into a rest- 
ing condition. Their green condi- 
tion. Their green contents become 
brown, and colored drops of oil 
appear within. 

EDITORIAL. 



— A new wee] 



periodi- 



cal has recently been started in this 
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city, under the editorial manage- 
ment of Mr. John Michels. Three 
numbers have reached us, and al- 
ready we begin to look forward 
with pleasure in anticipation of the 
coming of the succeeding ones. 

The editor declares his intention 
to make his new paper, which is 
named Sdeiice^ invaluable to "all 
who desire to be kept au courant 
with the progress of science," and 
he intends to follow the plan that 
has proved so successful in the case 
of j^at/ure^ which has become one 
of the most valuable periodicals of 
the time. 

We are glad to welcome Science, 
and we take this opportunity to urge 
all who are interested in any branch 
of science, to give the paper their 
hearty support. It should be borne 
in mind by the reader as well as by 
the publisher, that great journals are 
not made ; they grow, and it may 
take years to bring Science up 
tj the standard of excellence and 
value which Naimre has attained. 
In its present condition, it must be 
admitted that Science is far 
below this standard ; nevertheless, 
there is no doubt that there is 
a field for such a periodical in 
this country, and we sincerely 
hope that it wiU receive the en- 
couragement and support which the 
enterprise deserves. It may not be 
improper for us to add that we are 
led to believe, from a casual remark 
which was made in our presence, 
that Science is established upon 
a good financial basis. 

The subscription price is $4.00 
per year, which is not too much for 
a good weekly scientific periodical. 

Subscriptions may be sent to 
" Science," post office box 3838, or 
to the office of this Journal. 



" Cooperation in Science," refers to 
the New York Microscopical Society 
in the following words : 

"A younger Microscopical So- 
ciety, established in New Y ork City 
about three years since, has been 
organized on an equally faulty basis, 
and now numbers but thirty mem 
bers. The cooperation of the righi 
men has never been asked, a/ndpro- 
hahly would not he CLCcepted, and i 
consequence, a future of inactivit 
and embarrassment naay be antic 
pated." 

We have italicized a few wor 
to give them prominence, and 
would ask Mr. Michels, who is hi 
self a member of the Society ref 
red to, to favor us with an explain 
tion of their meaning. It is t 
that the Society is a little particuL 
about its membership. We kno 
of more than one instance wh 
candidates have been rejected 
cause the Society did not consicL 
that they would prove desirable 
worthy members. 

However, we have yet to lea* 
of the rejection of any worthy mm^ 
and we dare assert that every me 
ber of that society hopes that it m 
yet become an organization wort] 
of the recognition and resj^ect 
the best microscopists and scienti 
in the country. ^ 








— The editor of Science in 
the course of an editoral entitled 



Scientific Meetings in Augu 

We have already referred to 
meetings of the " Amei^can Socie 
of Microscopists " and of the " An 
rican Association of Science " whi 
are to be held this month, the f 
mer at Detroit, beginning on t 
17th instant and continuing fo- 
days, the latter at Boston, beginn'" 
on the 25th instant. Once m 
we take occasion to urge the dai 
of these two organizations upon 1 
microscopists of the country. T 
value of annual gatherings ^" 
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-tliese, whicli brinff together persons 
^^6vho are engaged m scientific work 
in different sections of this great 
<30untry, for the interchange oi opi- 
:riions, comparing of observations, 
^nd the reading of papers embra- 
<3ing the latest Siscoveries in their 
:»:espective branches of study, can 
liardly be overestimated. 

The meetings are sure to be in- 
^resting so long as able men of 
science will give them their sup- 
port, and their social character makes 
them enjoyable and long remem- 
l)ered by those who attend. 

We remember with great satis- 
faction the pleasure we enjoyed at 
the Indianapolis "Congress" two 
years ago, where we made the ac- 
quaintance of a number of the most 
prominent microscopists in the coun- 
try, with whose names we were al- 
ready quite familiar. In no other 
way could we expect to meet so 
many persons of allied tastes, under 
circumstances so auspicious for mu- 
tual enjoyment. It is with sincere 
Regret that we find it impossible to 
attend the meeting at Detroit. 

There are other considerations, 
Hot so much of a personal nature, 
Mrhich should not be lost sight of 
l>y those who are able to join the 
associations, even though they can- 
Xiiot attend the meetings. It should 
Idc observed that the intrinsic value 
of a scientific paper cannot be made 
:f ully apparent by a reading before 
^ny assemblage. It is necessary 
"that the paper should be published, 
smd circulated among tnose who 
s,re interested in the subject of 
^hich it treats. Unfortunately, it 
is seldom that original investigators 
are able to bear the expense attend- 
ing the publication oi the results 
of their work, and many very va- 
luable papers are lost sight of be- 
cause the cost of the illustrations 
that are necessary to render the 
text intelligible is so great, that few 



of our periodicals are able to pub- 
lish them. 

The great inducement, therefore, 
which our large associations offer to 
original investigators to present 
their papers, is that they can be 
published and widely spread among 
scientists, at home ana in foreign 
countries. For this reason, if K)r 
no other, such associations deserve 
the hearty support of all who are 
interested in science. 

The meeting at Detroit promises 
to be a very mteresting one, and 
we hope it will be well attended. 
Professor H. L. Smith is the Presi- 
dent, and we think all who attend 
may feel assured that the meeting 
will be well conducted by such an 
able and well-known scientist. 

From Mr. Fell we learn that pat- 
pers will be presented by Professor 
Kellicott, Mr. H. L. Atwood, Mr. 
E. H. Griffith and Mr. Fell him- 
self ; and he expresses the convic- 
tion that there will be more work 
on hand than can be done, "as 
the outlook is more favorable than 
at any previous meeting." 

The local circular announces a 
" public soiree " on some evening 
during the session, and aU who at- 
tend tne meeting are desired to take 
their instruments with them. In 
addition to this there will be a re- 
ception at the residence of one of 
the leading citizens of Detroit, 
either on the first or the second 
evening of the meeting. 

From Rev. A. B. Hervey and 
Professor Lattimore we learn that 
the sub-section of Microscopy of 
the A.A.A.S. promises to bring to- 
gether a large number of the best 
microscopists in the country, many 
of whom have promised to present 
papers, and some of these will be 
fully illustrated. There is also rea- 
son to expect a tine display of mi- 
croscopes and accessories. Mr. Her- 
vey writes: "Every possible opportu- 
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nity will be given to microscopists 
who desire to bring and exhibit 
their microscopes, apparatus or ob- 
jects, whether they are members of 
the A. A.A.S. or not. Ample rooms, 
tables, and light will be provided, 
and competent persons placed to 
watch and care for the instruments 
when the owners are away." 

On Tuesday evening, the 31st 
instant, a reception willbe held by 
the Boston Microscopical Society, 
in connection with the sub-section 
of the Association. 

We will endeavor to report the 
work of both the meetings accurate- 
ly and as fully as space will permit. 
In order to do this our September 
number may be delayed a few days 
later than our advertised time of 
issue. 



The American Society of 
Microscopists. 

The long-promised Proceedings 
of this Society is at last published 
and we are pleased to observe that 
the volume is, in every respect, cre- 
ditable to the publishing committee 
and to the Society. It embraces the 
" Proceedings of the National Mi- 
croscopical Congress," held at In- 
dianapolis in 1878, and of the 
"American Society of Microsco- 
pists," held at BuflEalo last year. 

The proceedings of both meetings 
are fully reported, and will prove of 
interest to microscopists generally, 
but the most valuable portion of 
the publication is the " Appendix " 
which contains the "Annual Ad- 
dress " of the President, Dr. E. H. 
Ward, and several papers which 
were read at the Buffalo meeting. 
Among these Prof. Kellicott's pa- 
per " On Certain Crustacea Parasitic 
on Fishes from the Great Lakes," 
is illustrated with three full-page 
lithograph-plates, and another by 
the Biusie author entitled " Observa- 



tions on Lemeocera Cruciata 
two plates. 

We need not refer to all th 

Eers that are published, for 
ave already been mentione 
this Journal, but Mr. Merrii 
article on " Mounting Double £ 
ings" deserves the attentioi 
mounters, and Dr. Blackham 
bular " Record of Objectives fo 
Microscope " is deserving of ca 
examination. 

We do not know the price o 
Proceedings^ but Mr. Geo. E. 
of Buffalo, to whose courtesy 
are indebted for a copy, will a 
any desired information abou1 
Society and its pubb'cations. 



CORRESPONDENCE. 



ABOUT DIATOMS. 

To THE Editor : — The June nu 
of the Journal is just received, and 
completely astounded that Mr. St 
failed to discover that the extract 
my letter which you unexpectedly 
lished, was, after the manner of m 
lamented townsman, Artemus "^ 
** rote sarcastic." 

I am glad, however, that Mr. St 
made the mistake he did, as it has br 
him to the surface again, and I he 
hear from him through the Jou 
oftener than we have. His paper ii 
Lens "On the Structure of Eupo< 
Argus," etc., have made Mr. Stodd 
authority we cannot afford to lose ; 
shall hope for his sake that Prof. Si 
work may soon see the light. I would 
add, for Mr. Stodder's benefit, that 1 
through the needles eye (microscop 
over twenty years ago; and am i 
entire stranger to the study and lai 
tracing out the identity of species. 
Stodder, however, seems after all to i 
the precise difficulty I had in mind 
I wrote you, that is the decision 
which one of two or more typical i 
approaches nearest to that of an 
mediate form which is clearly one 
other of them, and yet differs in 
equal deeree from each. 

And this difficulty is one not 
helped by books, figures, or even 
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Smith's exquisite slides. To illustrate 
this, I will say thai within a few (lays 1 
received from Prof. Smith, among other 
slides, one of Gomphonema Brebissonii 
upon which could be found, in addition to 
the typical form, G. acuminatum in vari- 
eties that shaded off into very fair repre- 
sentives of G. capitatum. 

In the same lot of slides were slides of 
Gomphonema herculaninm. and Cyclo- 
tella Oregonica : and in each of these two 
slides could be found valves of Gomphon- 
ema which were probably the same as 
some of the intermediate varieties of 
acuminatum in the first, yet none of theni, 
looked at alone, would be called acum- 
inatum. C. M. VORCE. 



— It has long been known that the visi- 
Wlity of fine markings on diatom- frustules 
*as dependent upon the refractive indices 
"f the mounting medium and of the 
^alerial of which the diatom is composed, 
the greater the difference the more visible 
'ne markings become. Mr. J, W. Stephen- 
son has given a table indicalingthe relative 
visibility of silica in various media, which 
^*'e reproduce as follows : 

Ref. index. Visibility, 
^ater, .... 1.33 10 

^alsam 1.54 11 

"'sulphide of Carbon, 1.68 35 

Solution of Sulphur in 

bisulphide of carbon 1.76 33 

Solution of Phosphor- 
us in ditto. . . . 3.10 87 
^Ve take the above table from Science. 



for 



■Our thanks are due to Dr. R. H. Ward 
pamphlet containing his address 



"slivered at the meeting of the American 
Society of Microscopists at Buffalo. last 
^'^^r. We have already published the 
8'"^ater part of his address. 

. The prevalent idea that Hydra swal- 

'"Vvs by taking its prey in its tentacles and 
r'^'ning tentacles and all into its stomach, 
jj^s been contradicted by Mr. Hartog in 
I>^ Quarterly Journal of Microscopical 
Z^^"ue- It is quite time that such an er- 
r?*" should be corrected, and it is strange 
A*^i it could be so long entertained, for if 
r**Sf observer will place a Hydra in a live- 
*^x with a Cyclops or other small entom- 
Stracan, he will be able to watch the 
fc**'ocess of capturing and swallowing the 



—A Gennan writer claims to have de- 
lected a thread-like, reticulated structure 
running through the protoplasm, nuclei 
and chlorophyll granules of growing cells. 
He also states that the threads pass from 
cell tocell, through orifices in the cell-walls. 
A power of BOO diameters is necessary for 
these investigations, which were made on 
the epidermal and parenchymatous cells of 
Dracana and of Rhododendron ponticum. 

— It would seem, from the results of 
some experinients by Prof. Schmitz, of 
Bonn, that all cells of Thallophytes con- 
tain one or more nuclei. In no instance 
has he found a growing cell without a 
nucleus. The reagent employed for de- 
tecting the nuclei was an aqueous solution 
of hjermatoxyiin. 

— Not long ago we received from Mr. 
C. L. Peticolas, of Richmond, a number 
of slides of diatoms such as he prepares 
for sale. We have examined some of 
them with great care, and we are pleased 
to express our admiralion of the beauty 
of many of the forms, and for the general 
excellence of the cleaning and mounting. 
No cabinet can be quite satisfactory with- 
out some of Mr. Peticolas' slides, for we 
are disposed to regard them as the best 
lot of diatom-slides of their kind that can 
be found in the market. 

— An aquarium cement, said to be used 
at the London Zoological Gardens, suitable 
for either salt or fresh-waler, is made as 
follows : 

Litharge, fine, white, dry sand, plaster 
of Paris, of each 1 gill; finely pulverized 
resin, ]^ gill. Mix, and make into a paste 
with boiled oil containing a dryer. Beat 
well and then allow it to stand four or five 
hours, but not longer, before using. 
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CENTR.VL NEW YORK. 

A regular meeting of this Society was 
held on the evening of Tuesday, June 
29ih, at the office of Dr. Aberdein, in 
Syracuse, President Cullins in the chair. 

Dr. Aberdein read a paper giving a 
general statement of the usual method of 
mounting objects, for the benefit of those 
members of the Club who had had little 
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or no exj)erienoe as yet, in that direction. ; 

Tht President exhibited a couple of [ 
specimens of Hydra imlgaris under an 
^^, and a Spencer " professional " }. 
SonrKr mounted slides were exhibited by 
other members. 

The same officers were reelected for 
the ensuing year, after wiiich the meeting 
adjourned. 

GRIFFITH CLUB, MICH. 



On the evening of June 21st, this Club 
gave a " soir^,' which proved to be a 
ver)' successful entertainment. 

After the exhibition of many of the 
more familiar objects, a series of anatom- 
ical specimens were shown by Prof. C. H. 
Stowell. The two most interesting view^s 
he gave were the circulation of blood in a 
frog's tongue, so shown upon the screen 
that streams of blood-corpuscles could be 
distinctly seen chasing each other along 
the arteries and veins, and finally the 
beating of a frog's heart. The latter re- 
presentation was accomplished by ** shock- 
ing " fi\t. or six frogs so as to render them 
temporarily insensible, and while in this 
condition destroying the brain with a 
probe to render them permanently in- 
sensible ; then by opening the skin upon 
the stomach, the heart was laid bare and 
the frog, laid upon its back upon a fiat 
piece of cork, was held so that the heart 
and immediate surroundings were re- 
flected upon the screen. Although the 
real size of the heart was smaller than the 
end of one's little finger, it was magnified 
to the dimensions of 10 x 14 inches, and the 
color, shade and pulsations were impres- 
sively graphic and true to every detail of 
of life. 'The only difficulty experienced 
was that the intense heat of the lime 
light cooked the flesh after a few pulsa- 
tions and required the substitution of a 
'fresh specimen. Prof. Stowell says that, 
with the exception of two or three class 
demonstrations at Ann Arbor, this is the 
first time such an exhibition has been 
given in public. 

ILLINOIS. 

At the May meeting of the Trustees 
of the Illinois State Microscopical Society, 
a section in Histology was organized for 
work during the summer vacation. 

The first meeting was held May 21st, 
at which, Dr. Lester Curtis was chosen 
President, and Dr. Frederick W. Mercer, 
Secretary. 

Meetings are held on the third Thurs- 
day of each month. 



Exchanges. 



[F.whanges are inserted in this column without 
diaz]^. They will he strict)^ linuted to mounted 
objects, and material for mounting.] 

Polyzoa. Palates of Mollusca, Foraminifera, Sponge 
amd Hdothurian-Spicules, Synapta- Anchors, Cnirod- 
ota- Wheels. E^hinu6-&Hne&, Minute Sea Shdl&, in ez- 
diange for Pol3'Zf.>a, Foranunifeza, Uist<dogical and 
Pathological preparations, etc. Ako, a quandtr (^ 
Sea Shells in exchange for Land and Fresh- Water 
Shells. 

F. M. HAMLIN, M. D., Auburn, N. Y. 



J. J. B. Hatfield, Arsenal Avenue, Indianaqx>Iis, 
Indiana, will exchange Bleached Plant-Sections for 
good Diatcnnaceous matcriaL List famished on ap- 
plication. 



Pleurosigmas and other unmounted Diatoms, both 
Fre^h Water and Marine ; also Marine A^;ae, Ferns, 
and a large quantity of miscdlaneous microscopical 
material in exchange for good mounted objects. 

M. A. BOOTH, Longmeadow, Mass. 



To exchange, well-mounted Slides of Hair ir , 
mounted or unmounted specimens of hair from h 
rarer animals ; lists exchanged. WM. HOSKIM 

ao8 S. Hakted street, Chicago,! 



Nicely mounted Slides (opaque) of the Coal4i' 
Derivatires, chemically prepared, aystalline in fon, 
showing their beautiful cc^ors, in exdiange for ods 
well-mounted materiaL Chemical name and fomii 
attached to each Slide. About a doxen varieties fli 
hand. F. L. BARDEEN, M.D., 

y>% Meigs street, Rochester, N.T. 



Vanadate of Ammonia, (N H*) * V O *, Slides for 
the Polariscope in exchange for other Slides. 

H. POOLE, Practical School, Buffalo, N.Y. 



Slides mounted from injected Frog*s Gall-bbdder, 
Liver, Kidney, Stomach, Intestine and other parts, 
exchanged for other good and interesting jnqa- 
rations. C. BLASDALE, M.D., "' 

Jericho, Queens Co., N. Y. j^ 



Well-mounted, selected and arranged Diatoms, for 
good histological, pathological or anatomical prepare* 
tion. State what you have, and terms of excnange. 

W. W. RINER, Greene, Iowa. 



K 



Foraminifera from Six>nge-sand, Marl-sand, and 
Chalk; Transparent Prisms of Carbonate of Lime 
from fossil Shells : Fresh and Salt Water Diatoma- 
ceous material; Carapaces of Rhizopods; polished 
sections of Fossiliferous Limestones, Corals, etc., to 
exchange for any microscopical material. 

K. M. CUNNINGHAM. 
Box 874, Mobile, Ala. 



The American Monthly Micro- 
scopical Jonrnal. 

Issued on or before the fifteenth 
day of each month. 

Correspondence should be ad- 
dressed to the Editor, Romyn Hitch- 
cock, 53 Maiden Lane, New York. 

Terms : $1.00 per year ; single 
numbers, 15 c. To foreign subscrib- 
ers, 6^ francs, or 5 shillings sterling. 
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Carbolic Acid in Balsam- 
monnting. 

BY C. M. VORCE. 

On page 139 of Science Gossip^ 
lor June 1880^ a correspondent re- 
marks on the use of carbolic acid 
lor mounting in balsam. This was 
Anew idea to me when I read it, 
I immediately tried the process 
p/Ai most excellent results. The 
^'irt experiment was to place a drop 
f rf the acid on a slide, into which I 
dropped a very minute living fly ; 
one of those that swarm around a 
leap of vegetable refuse, especially 
fruit ; placing the slip on the stage 
of the microscope, the fly was seen 
to struggle for but a few seconds, 
''rlien the limbs, wings and tongue 
became extended, the whole insect 
became beautifully clear, appearing 
M if wholly destitute of viscera, 
but exhibiting clearly the sexual 
^organs. Now removing the slip, 
the acid was drained away, a drop 
«f moderately thick balsam was put 
on, a cover applied and the com- 
pll^ted mount examined. It had all 
the appearance of an ordinary good 
balsam-mount from turpentine or 
oil of cloves, but less than five 

elapsed since the living 
•opped into the acid. This 
^une, and the slide now 
ige. 
irt time I have used the 
i^^a gveat deal and esteem it an 
nvalufUDle idd in the examination 
)f ii mc^ etc., and for mounting 
^aU objects, Acari, Hemiptera, 




etc., in balsam, and very useful in con- 
sequence of the speed with which 
the result is obtained. I think, 
however, its greatest value is in the 
examination of specimens put into 
it alive, for it seems to me even to 
preserve the fluids of the insect, 
thouffh it renders them completely 
colorless. If pressure be applied 
to an insect thus treated with the 
acid, the body-walls will be ruptur- 
ed, and, if in balsam, a colorless, 
glassy fluid will exude, sometimes 
carrying distinct cells immersed in 
it, and this extravasation will re- 
main permanent in the mount. I 
have tried to obviate this by making 
an opening in the body-wall and 
apj)lying pressure to the object 
while in the acid, then dissecting 
away the extruded matter before 
applying the balsam, but the mar- 
gins of the opening will show an 
unsightly, ragged edge in spite of 
all eSorts. 

Therefore, in aU cases where I 
have used it lately, I have mounted 
without pressure, usin^ for very 
minute objects a suflSciently deep 
layer of balsam, and for thicker 
objects, such as fleas, bed-bugs, etc., 
rings of tin-foil, lead or gutta-percha, 
of suflScient thickness to permit a 
little pressure but to prevent crush- 
ing. 

A very advantageous feature of 
this process is that the acid does 
not stiffen or harden the object, but 
it remains perfectly flexible for a 
long time, and the object may be 
arranged so as to display its features 
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to the best avantage, although I 
have not often been able to better 
the arrangement which the insect 
has spontaneously assumed in the 
acid. Insects that have been pre- 
served in alcohol will be cleared in 
the acid, but slowly and without 
wholly losing the stiffness and con- 
tracted shape assumed in the alcohol, 
to which nuid the acid seems to be 
repugnant, aa it is inclined to run 
into drops when an alcoholic speci- 
men is placed in it. 

If the microscopist, when he goes 
on a collecting trip, will take along 
a small, wide-mouthed bottle of 
acid and drop into it the small in- 
sects he meets, he will, on his return 
home, find a rich harvest that will 
occupy his eyes and hands for many 
an hour. He can examine his 
treasures and mount them at once, 
or return them to the acid to await 
his leisure. I can discover no dif- 
ference between the effects of im- 
mersion for a few minutes and im- 
mersion for weeks. 

Heat applied to the acid hastens 
its action, but I do. not see that it 
intensifies it and for my own part I 
prefer to let the acid act on small 
insects without heat, and watch the 
progress of its slow action as it 
clears up and discloses one feature 
after another. 

In using dammar I have not had 
such good success as with balsam 
for in some cases a milky line ap- 
peared at the edge of the wave of 
dammar, which made it necessary to 
apply more of the mediimoi than 
was required for the mount so 
as to drive this milkiness out beyond 
the cover, leaving a surplus to be 
afterwards cleaned off, but I have 
made some good dammar mounts, and 
think the aifficulty can be obviated 
although I have not had time to ex- 
periment with it to determine this. 

On injected tissues the acid works 
well, so far as to show the injected 



vessels, but renders everything else 
80 transparent and glass-like, as to 
show no structure with any satis- 
faction. I learn from Dr. ^blasdale 
that he had long ago tried the add 
on injected specimens, and rejected 
it, on account of the too ^reat tram- 
parency and indistinguishablenesg 
communicated to the tissue bearing 
the injected vessels. 

The writer in Science Gomp 
states that vegetable tissues are 
acted on by the acid equally aswdl j 
aa animal tissues, but I have not 
tried it myself on vegetable pre- 
parations. The same writer mm 
to a communication by himselfd 
the subject, written several jm 
ago, but it must have met iSk 
limited notice, for I have notj* 
met with any one who ever sawK, 
or who was aware of the availabi% ] 
of the acid for this purpose, except- 
ing Dr. Blasdale, hence I have 
thought it worth while to give the 
hint to your readers, to many of 
whom it is probably new. 

o 

The New ^^ Congress '* Turn- 
table. 

The "Confess" Turn-table, in- 
vented and first exhibited by me at 
the "Congress of Microscopists" 
held at Indianapolis, may be thns 
briefly described. 

Into the upper surface of the ro- 
tating plate, diametrically opposite 
and equidistant from tne centre, 
two circular plates or discs, one inch 
in diameter, are set, their sufaxjes 
flush with that of the large plate. 
Pivots from the two discs project 
through the plate, and each carries 
upon the lower side of the plate 
a toothed-wheel. A hollow sleeve 
rotating freely upon the stem of the 
table carries a third and larger 
wheel, which gears into the two 
others and thereby gives rotation to 
the discs in the top of the plate. 

Near the opposite edges of the 
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discB, the angular jawa which 
1 opposite comerB of the slide are 
>tea (as in Cox'e and other f orinB 




ables), aad it will be seen that 
giving rotation to the central 
jel under the plate, the jawB 
f be made to approach or recede 
>lea8ure. 

V coiled steel spring, concealed 
hin to the hollow eleeve, serves 
dose the jaws, while a single 
tion of a milled head upon the 
jve, opens them to their full 
ent. 

t may be also seen that although 
iaws do not approach in a 
light line, yet when properly ad- 
ted, aline joining thepivots of the 
"8 will cnt the centre of the plate, 
itever the position of the jaws, 
[ they being always equidistant 
m the centre, it follows that the 
le, when clasped between them, 
8t be perfectly centered, 
;'or the purpose of retouching 
shdes the ordinary cUp-springs 
retained. An improvement in 




> supporting stand claims some 
antion. In the original " Con- 
ga " table, the stand was simply a 
>od of iron, this being neater and 



more graceful than the block of 
wood, I have lately arranged the 
tripod so that the hiad legs are re- 
movable and, be- 
ing held in posi- 
tion by a clamp- 
ecrew, the aame 
screw serves to 
clamp the instru- 
ment upon the 
edgeoftnework- 
table, should this 
mode of using it 
be preferred. 

This table is made only by John 
W. Sidle & Co., manufacturers of 
the "Acme" Microsco pe. 

John W. Sidle. 
IjAncabtbr, Pa. 

The Third Annual Meeting of 

the American Society 

of Hicroscopists. 

FIBST DAY. 

The society convened at 10.30 
A. M., August 17th, 1880, at the 
Detroit Female Seminary, 82 Fort 
St., West, a good attendance of 
members and a few visitors being 
present. 

The meeting was called to order 
by Dr. K. H. Ward, the retiring 
President, who introduced Presi- 
dent H. L. Smith, of Geneva, N. Y. 
Professor Smith briefly addressed 
the meeting in very well chosen 
words. 

Mr. E. W. Wetmore, President 
of the Griffith Club of Detroit, made 
a few remarks alluding to the great 
pleasure with which the Griffith 
Club, a very young society, ex- 
tended its welcome to a society bat 
little older, yet which it regarded 
almost as a parent, and he expressed 
the hope that benefits would result to 
both soeieties from this meeting, 
as well as pleasure to the members. 

Ex-Gov. J. J. Bagley then ad- 
dressed the Society, welcoming 
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the memberB in appropriate and lia- 
morons terms. He was warmly ap- 
plauded by the members. 

President Smith responded in 
behalf of the Society, thanking the 
citizens and their representati ves for 
the hearty welcome extended, and 
the members and officers of the 
local Clnb and others for their ad- 
mirable efforts for the success of the 
meeting. 

An intermission was taken to 
allow members to register and 
pay their dues, after which the Se- 
cretary reported the following ap- 
plicants for membership, approved 
oy the Execntiye Conmiittee, all of 
whom were admitted as members, 
mz,: Hiram A. Cuttiiig, J. W. 
Cmmbangh, M. D., John Phin, L. 
R. Sexton, S. O. Gleason, M. D., 
F. S. Upd^raflE, Lee H. Smith, F. 
O. Jacobs, W. G. Lapham, M. D., 
Xathan W. Lord, Sidney H. Short, 
Gen. Wm. Humphrey, J. T. Main 
M. D., O. W. Owen, M. D., E. W. 
Wetmore, Charles R. Ferris, Frede- 
rick Sevmore. 

An mvitation from Moses W. 
Field, Esq., for an excursion to Wy- 
andotte on the steamer Grace mo- 
Millan was accepted with thanks. 

After some merely business pro- 
ceedings, the Society adjourned until 
2.30 p. M. 

At the afternoon session there 
was a much larger attendance, with 
a fair sprinkling of ladies in the 
audience, whi^ included also 
many prominent members of the 
medical fraternity of the city. 

The first paper was read by Geo. 
E. Fell, of Buffalo, who gave a 
description of a series of plates, con- 
sisting of enlarged, sectional draw- 
ings, exhibiting the structure of a 
human molar tooth. These plates 
were beautifully and appropriately 
colored and were so arranged as to 
infold, thus exhibiting the structure 
progressively by the successive un- 



folding of the plates. Thi 
was received with greatinte; 
attention, but on account 
numerous references to the 
it cannot be given even in 
densed form without them. 

Prof. D. S. Kefficott of : 
then read a paper describinj 
«)ecies of fim parasite f oui 
tne bull4iead, and to which 
the name of Lemeooera 
Only one specimen was dis 
which was on exhibition, bea 
mounted. The parasite 
buried in a tumor caused bv 
presence just back of the ] 
nn. Like others of its cL 
parasite survives removal 
considerable time. The &< 
description of the parasite ^ 
trated by wood-cuts distrib 
the audience bj^ which it wa£ 
comprehended. 

W. G. Lapham of Noi 
Mich., next read a somewhat 
paper entitled "The Rela 
Medium Power Objectives t( 
biology," in which he g 
account of the use of diffe: 
jectives, particularly a ^V, 
work. The writer conside: 
subject very thoroughly, an 
the conclusion that with a 
jective of the best class, c 
see almost as much as wi 
higher powers, and can see 
is needrul to see in this deps 
of microscopical research, 
might refer nis specimens t( 
specialists in manipulation, : 
when the use of such i 
powers proved insufficient 
elucidation of the ultimate 

This paper was briefly di 
by Dr. Seiler and others 
some length by Prof. Tut 
President Smitn. The latter 
out the disadvantages in tl 
recommended by the autho: 
paper and especially the dij 
of image due to difference 
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length of the objective by 
it is formed. Prof. Tuttle 
)iected to the conclusions of 
thor and insisted that the in- 
itor in biology must do the 
work himself and could not 
rf uUy leave any part of it to 
BLe thought that one who 
}d his microscopical studies to 
bjective would not accomplish 

L Yorce of Cleveland, Ohio, 
le next paper [see page 170], 
d "Penetration in Object- 
3 it a Defect or an Advan- 
' The writer discussed the 
; formed by objectives of 
isses which he denominated 
enetrating," and " non-pene- 
• " or defining lenses, and the 
ions to be drawn there- 

The conclusion reached was 
lifEerent kinds of objectives 
ceded for different kinds of 
and that both penetrating 

and defining glasses were 
L, each for its own class of 
He thought if a micros- 
could not anord to buy both 
the lower power defining and 
power penetrating objectives 
le most ffeneraUv serviceable, 
• kind alone bemg sufficient 

kind of work. There was 
jussion upon the subject of 
per. Ten more new mem- 
ere admitted. 

the evening many of the 
jrs and a number of citizens 
d a very pleasurable excursion 
steamer Grace McMillan to 
lotte, and back. About 150 
3 were on board. 

SE(X)ND DAY. 

r the reading of the minutes, 
le Executive Committee re- 
the following as approved 
nts for membership: The 
''illiam D'Orville Doty, Rosa 
Iding, Chas. Shepard, M. D., 



W. B. Sprague, M. D., AUen Y. 
Moore, W. O. White, Wm. A. 
Clapp, John Sloane, Richard H. 
Mohr, Albert McCalla. The gen- 
tlemen named were elected mem- 
bers of the Society. 

An invitation to the Society to 
visit the Detroit Scientific Associa- 
tion's Museum at Harper Hospital 
in the afternoon, was accepted. 

Mr. C. M. Yorce read the first pa- 
per of the day, which was entitled 
"The Microscopic Examination of 
Writing for the Detection of For- 
gery, etc." 

The speaker treated the subject 
at length, saying that he had a 
great deal of interest in the matter, 
and directed his attention both to 
the verification of signatures and to 
general writing. He was free to 
say that he was as yet by no means 
satisfied with the results which had 
been attained, and thought that 
many valuable additions might be 
made to this branch of practical 
microscopy. He had considered 
first, the general characteristics of 
writing ; second, special character- 
istics, modifications of or departures 
from general characteristics. There 
were five elements which deter- 
mined the character of a person's 
hand-writing: the paper, the pen, 
the ink, the personal qualifications 
of the writer, and the conditions 
under which the writing was done. 
Any one of these beinff changed 
from the ordinary conditions, the 
microscopic conditions of the writ- 
ing were almost sure to be changed 
also. So far as the paper is con- 
cerned its surface is the only charac- 
teristic which affects writing. The 
harder and smoother the surface 
the better defined is the writing 
upon it, and the better chance there 
is of determining any erasure, 
change or interpolation. On paper 
of good quahty, with a good 
pen and readily fiowing ink, the 
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Knes of writing present a tolerably 
even contour, depending upon the 
rapidity, pressure, the amount of 
ink in the pen, etc. The speaker 
illustrated at length, on the black- 
board, the various widenings or 
" webfi " which are always found at 
points where two lines cross, ex- 
plaining how aVariation of speed, 
a change in the kind of ink and 
other causes, affected this web. 
Upon rough paper the lines always 
have a ragged edge ; the webbing 
is if anytmng less than upon hard, 
smooth paper. As to the pen he 
stated that when a steel one was 
used, the paper always showed a 
distinct groove or cutting on its 
surface, especially at the edges of 
heavy lines. 'Wnen a pen is old 
and corroded, the paper looks as 
though cut with a knife. The va- 
rious qualities of ink were dis- 
cussed, together with the effect on 
the appearance of the writing which 
copymg it in a letter-press has. 
Some mks will not write well on 
paper that has been lithographed, 
running unevenly, as though the 
paper was greasy. By the fourth 
condition, the qualifications of the 
writer, the speaker meant his skill, 
method, physical ability, etc. A 
person much accustomed to writing 
usually writes at a ffood speed ana 
without hesitation The writing, 
in quality, is apt to look alike at all 
points on the page. Where writ- 
ing is done slowly it is not so regu- 
lar and the curves are not so smooth 
and geometrical. Where a habitu- 
ally light writer attempts to make 
a heavy stroke, the shading is irreg- 
ular. The same is true where a 
person axjcustomed to writing with 
a heavy stroke attempts to write 
lightly. These differences are such 
that they can usually be discovered 
with the aid of the microscope, and 
when a writer concentrates all his 
faculties on the appearance and 



n 



character of the writing it never 
has the easy, flowing appearanoe 
which it otherwise wotmcI have. 
He stated that it was nearly impoggi. 
ble to imitate the tremor in the 
writing of aged persons. Thefiffli 
condition, the circumstances nnder 
which the writing was done, had as 
much to do with its appearance as 
anv other cause. One who habitD- 
ually uses a flexible gold pen writes 
very differently wim a steel pen. 
The reverse is equally true. PeiBons 
who are accustomed to write sittiM 
usually cannot write as well stanf 
ing up. The practical applicatia 
of these and other facts in tb 
examination of writing reqw 
patient investigation, much ofi 
apart from the simple use of At 
microscope. In the great majoiiif 
of cases the microscopic investigir 
tion is utterly useless without % 
corresponding outside investigation. 
The signatures to letters are apt to 
vary more than those written else- 
where. Letters produced as speci- 
mens of a person^s handwriting are 
very apt to prove deceptive. Some- 
times it is impossible from expert 
testimony to determine the charac- 
ter of the suspected writing. As 
an instance, the speaker related that 
he had in his possession a genuine 
promissory note in which a man 
had misspelled his own name in the 
signature. Had he died and had there 
been a contest as to the signature, it 
could hardly have been decided as 
anything else than a forgery. Un- 
fortunately, however, the nian 
lived to pay the note, thus spoiling 
a very good chance for a nice case 
of expert evidence. 

Ex-president Ward discussed this 
paper at some length. He believed 
that inquiries of this kind should 
consist of microscopic analysis in 
connection with a broad and philo- 
sophic knowledge of the habits and 
peculiarities oi the person' who 
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ave executed the alleged 
Under all circumstances 
handwriting, he believed, 
xhibit, when carefully ex- 
certain peculiarities which 
3me as natural to him as 
g, and which he could not 
elf of. A man might imi- 
ignature in its prominent 
id first syllables very suc- 
, but it woyld be simply a 
if, when he came to the 
irt of the signature, some 
ty of his own handwriting 
Dt unconsciously be impart- 
at which he sought to imi- 
he very fear of exposure, 
rousness from which few 
uch times could completely 
iselves, would ensure the 

of some unconscious trait 
Titing which would make 
ification where there were 
biree words or more almost 

A well-known case in point 
; of Whittaker, the West 
idet, where among several 

specimens of the students' 
bin^, written carelessly and 

when they had no idea 
jnmanship would ever be 
d by others, the specimens 
larked in cypher, several 
none of them knowing the 
)ns which the others had 

or whose handwriting it 

they had agreed upon, all 

the specimens which were 

\Y the officers to be those of 

/hittaker. 

irl Seller then addressed the 

)n the subject of mounting. 

that the microscopists of 
irope and America were 
into two classes on this im- 
question. Many believed 
am should be the only ma- 
3d in most cases and others 
jdly glycerin. He was of 
ion tnat all tissues which 
ardened and cut into sec- 



tions are best mounted in balsam, 
and such specimens as membranes, 
hairs, cilia, etc., are best mounted 
in glycerin. If one wished to show 
dencate, fine lines he should use 
glycerin. The advantages of balsam 
are that it does not destroy colors, 
makes a specimen clear and does not 
deteriorate. The disadvantages are 
that the specimen is apt to shrink, 
also the slowness of drying. The 
advantages of glycerin are that deli- 
cate membranes may be preserved, 
while its disadvantages are that it 
always interferes with the coloring. 
The specimen also tends to deterior- 
ate. Specimens mounted in glycer- 
in are very apt to suffer from leak- 
age. There are substances which 
in some cases combine the advanta- 
ges of both, without the disadvan- 
tages of either. Among these the 
speaker mentioned Farrant's medi- 
um and dammar cement. 

The remarks of Dr. Seller were 
the subject of criticism by several 
members. 

In reply to a question of the 
President aa to whether a simple 
. solution of balsam became cloudy in 
alcohol. Dr. Seller said if the balsam 
was evaporated to dryness first the 
volatile oils were dispelled and the 
solution would be clear if the alco- 
hol was first warmed. 

"Notes on the Structure, De- 
velopment and Position of an IJnde- 
scribed Flagellate Infusorium," was 
the title of a paper read by James 
H. Fisher. He referred at first to 
the but little explored domain of the 
lowest f omis oi animal life, which 
so nearly approached the vegetable. 
The infusorium which he described 
he found in a small stagnant pond 
near Mount Hope. The Dody of the 
little animal was shaped like a cylin- 
drical fiask, green in color, the mouth 
resembling the neck of a bottle, and 
provided with a flagellum presuma- 
bly for both prehensive and susten- 
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tatory purposes. The animalcule was 
minutely described, and its habits are 
noted. It had no red eye-speck. 
Spines were equally distributed 
over it. It could not be identified, 
he thought, with any known species. 
He humorously christened it the 
lAiaun(yulaj>i8catoria^ or the fisher's 
little flask. 

Mr. Lapham of Northville said he 
had seen an animalcule almost iden- 
tical with this, excepting that its 
outer shell was composed of success- 
ive plates. He thought it was a link 
between the Ehizopoda and the 
Flagellata. 

W m. H. Walmsley read a paper on 
"The Use of Wax-cells in connection 
with White Zinc for Fluid-mounts." 
He had used the process for manv 
years and described the details of it 
minutely. 

In response to a question, Mr. 
Walmsley said the cement would 
sometimes become yellow. 

The discussion was here discon- 
tinued and the Society adjourned to 
visit the Museum of the Scientific 
Association. 

In the evening, President Smith 
read his annual address to the Society 
and its friends, at Whitney's Opera 
House. He said bethought they 
had very great reason to congratu- 
late themselves upon the results at- 
tained at the two previous annual 
meetings. He might also speak of 
the wonderful improvements which 
had been made in the microscope ; 
but these would be less desirable 
than a discussion of some special 
question. He announced his subject 
to be " Deep-sea Soundings, and the 
Eelation oi Microscopic Algae to 
Deep-sea Animal Life, with a few 
Remarks upon Evolution." He 
began with a glowing description of 
the wonders and beauties of the 
ocean-life. He then related the 
various stages by which it became 
known that it was possible for life 



to exist at great depths of the sea, 
and recounted the voyages of the 
United States vessel Tvsca/tom^ and 
the English vessel the ChaUenger^ » 
in their efforts to add to human 
knowledge concerning deep^ 
life. HS described the metnods 
used to obtain specimens of the _ 
animal and vegetable life to he 
found three or four miles below the 
surface of the. ocean. He then 
made a logical and lengthy argu- 
ment to show that the low wrmsof 
deep-sea life may furnish another 
link in the line of proof which is 
causing scientific men to tend bo 
largely to the evolution theory. 

The paper was well received aj 
evidently enjoyed by all who heri 
it. 

THIRD DAY. 

The Secretan'^ read a report of 
the Executive Committee in refer- 
ence to amendments to the Consti- 
tution. The amendments propose 
the election of honorary member^; 
the election of secretary and treasu- 
rer for three years ; making the 
vice-presidents the auditors of the 
treasurer's accounts, and the treasu 
rer the custodian of the Society's 
property ; making the terms of the 
officers begin at the conclusion of 
each annual meeting, and provid- ' 
ing that if any member shall fail 
for two years to pay his dues he 
shall forfeit his membership. The 
report was accepted and the amend- 
ments will come up for action next 
year. 

The nominating committee re- 
ported the following officers for the 
ensuing year : 

President— J. D. Hyatt, of Nevr 
York. 

Vice-Presidents— Geo. E. BlacV^' 
ham, M. D., Dunkirk, N. Y., atx< 
W. B. Kezner, M. D., Cleveland, C^ 

Secretarv— Prof. Albert H. Ta^* 
tie, Columbus, Ohio. 
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Treasurer — Geo. E. Fell, Buf- 
o, N. Y. 

Executive Committee — ^W. H. 
earley, J. H. Fisher, Prof. Albert 

Chester. 

The report was adopted. 
" Demonstration of Capillary 
renlation in Man," was the title 
a^aper by Dr. D. C. Hawxhnrst 

Battle Creek. He explained a 
ocess for demonstrating the flow 

blood in the capillary vessels of 
e human lip. It had been possi- 
3 to do this in some of the lower 
imals,^ but never before had anv 
le been able to exhibit the capil- 
ty circulation in any part of 
e human body. The lower lip 
18 rolled over a support and the 
08 adjusted to it. Proper means 
we taken to steady the head, 
lamps were applied to the lips so 

to cause an engorgement oi the 
.pillary vessels. The method was 
lat of a German scientist. Strongly 
mdensed daylight or gas-light was 
«t. A power of about fifty di- 
aeters was used. The course of 
le blood could be seen, seeming to 
e observer as if shown through 
veil. A bit of ice applied to the 
rface of the lip arrested for a 
ne the capillary now. The speaker 
lated many otner interesting ex- 
riments, explaining the results 
rained by treating the lip with 
loroform, ammonia, acids, glycer- 

etc. 

Dr. Carl Seiler thought the 
wers used in this method were 
> low to be made useful in dis- 
vering changes in the blood-cor- 
scles. He thought the discov- 
y was more in the nature of a 
ettjr experiment than anything 

scientific value. 

Dr. Hawxhurst thought after con- 
lerable practice results could be 
stained which a novice could not 
Bcover. 
" Improvement in Microscope 



Stage" was the subject of a short 
address by Dr. Carl Seiler of Phila- 
delphia. He said that last year, at a 
meeting of the Society, he set forth 
the necessity for certain improve- 
ments in the microscope of the 
future, one of which was an in- 
creased movement of the stage, 
giving at least four inches play in 
each direction. Mr. Walmsley, 
agent for R. & J. Beck of London, 
had a binocular made by that Eng- 
lish firm, embodying the improve- 
ments suggested. Dr. Seiler ex- 
hibited the instrument, which he 
said was particularly valuable in ex- 
amining large specimens, such as 
sections of tumors, the vocal or- 
gans, or anything requiring a large 
stage movement to bring all parts 
of the specimen successively into 
play. 

W. H. Bulloch (of Chicago), 
thought as good an instrument could 
be made in this country. 

Dr. Seiler said one could not be 
made so cheaply. 

Mr. Bulloch described briefly 
a microscope speciallv arranged for 
examining rock sections, with im- 
proved facilities for minute meas- 
urements, stage adapted to this 
particular purpose, better methods 
of illumination for opaque objects, 
etc. ; also a new section-cutter, by 
which he could cut sections one- 
thousandth of an inch in thickness. 

E. H. Griffith, of the Griffith 
Club of Microscopy, described the 
Club's portable microscope. He 
produced a little morocco-covered 
case, from which he took a number 
of disjointed parts of a microscope. 
These he rapidly placed together, 
and when the instrument was 
mounted the unscientific query as 
to how so large a microscope could 
be packed away in so small a 
box, came to the surface. 

The first paper of the afternoon, 
and the last one of the session, was 



170 



THE AMERICAN MONTHLY 



[September, 



read by T. J. Burrill, Profes- 
sor of Botany and Horticulture at 
the Illinois State University. It 
was upon "The So-called Fire 
BUght of the Pear and Twig Blight 
of me Apijle Tree." We intend to 
refer to this article next month. 

The committee appointed to ex- 
amine the specimens of adultera- 
tions of commercial articles, and to 
award the prize, a fine objective, 
oflEered by JProf . Griffith, for the 
best mounted specimens, reported 
that C. M. Vorce was the only con- 
testant and that his exhibits of cof- 
fee and butter were tine ones. He 
was therefore entitled to the prize. 

President Smith presented it to 
him in a brief speech, and he ac- 
cepted, regretting that there had 
been no other contestants. 

The subject of publishing the 
papers in tlie microscopical journals 
before they appeared in the Pro- 
ceedings came up, and the following 
resolution wa« adopted after some 
discussion : 

Besolved^ That all papere read 
before the Society should, if accept- 
ed by the publisning committee, be 
withneld by their authors from 
publication elsewhere until after 
their appearance in the Proceedings ; 
and that the committee shall be in- 
structed to signify their acceptance 
or rejection at the close oi each 
session, and shall publish the Pro- 
ceedings within three months after 
adjournment if possible. 

A resolution o£Eered by Prof. 
Burrill, that the President and Vice- 
presidents elect of the Society be 
appointed a committee to report 
upon some plan for uniformity in 
size and naming of eye-pieces and 
tubes, was adopted. 

The report of the Treasurer, Mr. 
Fell, showed $266.06 on hand, and 
$450. Y5 due the Society, of which 
the treasurer regarded $114.69 as 
being very certain of being paid. 



making total assets $380.81. Tli 
report was adopted. 

Prof. Griffith renewed hisoffi 
of a >^-inch eye-piece or its equ. 
valent for the best mounted slid 
showing adulterations in comm^:Br 
cial articles, accompanied with tbft.^ 
best thesis upon the specimens sult> 
mitted. His offer was accepted witj 
thanks. 

The society then adjourned fxi 
meet in the evening at MerriU Hall, 

In the evening there was a "Soi- 
r6e " at which many fine instruments 
and beautiful objects were shown 

Among the exnibitors were Ifc 
Wahnsley, Mr. W. H. Bulloch, Tb. 
Edward Bausch, Mr. Edward Ba- 
nock, of J. W. Queen & Co., It. 
L. R. Sexton, with microscopes and 
objectives by Gundlach, and nnmy -i 
others. 

One of the Detroit daily news- 
papers characterizes the "Soirfc*' 
as " one of the most successful of 
its kind, ever held in this country " 



■o- 



Penetration in Objectives— Is it 
a Defect or an Advantage! 



BY C. M. VOBOE. 



[Summary by the author.] 

Penetration in objectives wa« de- 
fined as that quality by which the 
objective is able to present the 
images of difEerent planes of an 
object in such close superposition, 
that the eye distingmshes them 
simultaneously, as tne images of 
objects seen by the unaided eye 
are perceived. He claimed that 
the images presented to tiie eye by 
objectives having this quality of 
penetration, impress the mind at 
the instant of view, with a true 
idea of the bulk and substance of 
the obiect, and the arrangement 
and relation to each other of its 
parts. The reverse of this, he 
stated, was true of the images pre- 
sented by objectives, in which the 
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above described quality had been 
sacrificed' to tiie attainment of 
superior definition, and which he 
called '* defining objectives/'as dis- 
tinguished from the others called 
"penetrating'' objectives. 

Comparii^ the effects of these 
two qualities of an objective, the 
writer argued that the mind was 
more likely to obtain a correct idea 
of the structure of an unknown ob- 
ject, if the images of it presented 
to die eye by an objective, resem- 
bled in character those received 
by the eye direct from natural ob- 
jects, as he claimed was the 
case with penetrating objectives, 
tiian if the mind were compelled to 
nocessively compare with each 
other, the images of separate parts 
«d different planes, and laboriously 
tace out their relations to each 
other. 

Referring to the objection that 
penetration was permissible in low- 
power objectives, he said that pene- 
tration was equally as necessary in 
tkh-power objectives as in the 
others, and referred to certain state- 
nients of the Rev. Mr. Dallinger, 
concerning a ^inch objective, made 
w him by Powell & Lealand, and 
^tich he used in his researches 
^pon septic organisms, published in 
^Ugust, 1878. These statements, 
the writer claimed, supported the 
position taken by himself. He quo- 
^d Mr. Dallinger's description of 
ttie penetrating power and fine de- 
^tiition of the ^-inch lens, as evi- 
^^^ee that a superior objective for 
^^licate, 9riginal work, required pen- 
etration as well as definition. The 
l^^tical conclusion, he said, was, 
^at neither penetrating objectives 
^or defining objectives were alone 
^^fficient for all classes of micros- 
epical investigation ; but that both 
^inds were needed, of all the pow- 
y^i^ and if the microscopist was 
^^ted in the number of his lenses, 



he would find the widest capabil- 
ities in the low-power defining and 
high-power penetrating objectives, 
closing with the recommendation 
that opticians should endeavor to 
secure the best possible combination 
of defining power with penetra- 
tion in the same objective. 



■o- 



The 8ab-section of Microscopy 
at Boston. 

We have not deemed it advisable 
to take up much space with a de- 
tailed account of the proceedings of 
the Microscopical Sub-section oi the 
A. A. A. S., but shall confine our- 
selves to a brief account of the stands 
and apparatus exhibited, and to the 
printing of a number of the articles 
that were read. Some of these, 
however, will have to lie over for 
our next number. 

On Saturday, August 28th, the 
following communications were 
read before the Microscopical Sub- 
section : — 

" On the Limits of Visibility with 
the Microscope," by A. E, Dol- 
bear; "Minute Anatomy of the 
Human Larynx," by Carl Seiler, 
and '' Some of the Infusoria Found 
in Fresh Pond, Cambridge," by S. P. 
Sharpies. Of these. Professor Dol- 
bear's work is of general intei*est, 
although it embodies nothing new. 
The same subject has been examined 
by Mr. Sorby, and by others, and 
any further discussion of the visi- 
bility of ultimate molecules seems 
useless, at the present day. Mr. 
Dolbear spoke substantially as fol- 
lows : Some years ago, it was thought 
that the limits of visibility with the 
microscope would be reacned when 
the object to be magnified was about 
half a wave-length of blue or violet 
light in dimensions, say the one- 
hundred-thousandth of an inch ; but 
Nobert's lines are now said to be 
seen like pickets in a fence, and 
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Beale pictures microscopic fnngi 
smaller than that dimension. So it 
is worth while to consider the Kkeli- 
hood of our ever being able to see 
an atom or a molecule. Accord- 
ing to Maxwell's measurements an 
atom of hydrogen has a diameter 
of about one two-millionth of a 
millimeter. A molecule may be 
made up of almost any number of 
atoms to a thousand or more. A 
molecule of alum has an hundred 
atoms, one of albumen nine hundred, 
and so on. If such groups of atoms 
are compared in t&eir dimensions, 
their relative diameters would be 
as the cube root of their number of 
atoms, and the alum would be four 
and six-tenths times the diameter 
of the hydrogen molecule, and the 
albumen would be nearly ten times 
this. That would bring the dia- 
meter of the latter down to the two- 
hundred-thousandth of an inch. If 
a good microscope will show a point 
but one four-thousandth of a milli- 
meter, its magnifying power would 
have to be increased but fifty times 
in order to show the molecule as a 
point, while an hundred times would 
probably reveal something of its 
structure, if dimension was the 
only condition required. But we 
know that what we call heat is the 
vibratory motion of these atoms and 
molecules, and, moreover, these 
vibrations take place at so rapid a 
rate as to strain our mathematical 
methods to express it, while the 
result among the atoms and mole- 
cules of this vibratory movement is 
to give them a greater or smaller 
latitude of movement,--elbow room, 
which is called their free path. It 
varies, being greatest in gases and 
least in solids. In a gas like hy- 
drogen, at the temperature of zero, 
this free path is about two hundred 
times the diameter of the atom, and 
in water, according to Mr. Hodge's 
calculations, it is less than the diame- 



ter of the molecule. In a miciog- 
cope, motion is magnified as well as 
the object, and the swifter a thing 
moves the more difficult it is to see it 
The movements of a molecule mngt 
prevent us from seeing it, even 
though our microscopes might 
otherwise reveal it. But there 
is still another reason why we can- 
not see the molecules; — ^they are 
transparent. The sunlight streams 
through our atmosphere, and does 
not heat it, and we cannot see it; 
if a molecule of oxygen were \ai 
times larger than it is, and it oouU 
be grasped and held still in the iidd 
of me microscope, there is no m 
son to suppose that it could be sei, 
because it is perfectly transparoL 

In passing, we may remark, for 
the satisfaction of those who ha^ 
fine objectives and who cannot mab 
the lines of Nobert's bands, or Ik 
markings of A. pellucida come out 
"like pickets on a fence" that in 
reality such an expression is very 
much of an exaggeration. The most 
that can be done with such objects, 
is to make the lines quite distinct, 
so that any person can see them by 
careful focussing. 



Method of Preparing and 

Mounting Wings of Mi- 

cro-lepidoptera.* 

BY 0. H. FERNALD. 

For a long time I have beeii 
seeking some method, by mea^^ 
of which, the wings of the mict^" 
lepidoptera could be prepared,^ *^ 
that tne venation could be studi^ 
under the compound microscope, ^ 
a manner that would leave no aoofuj 
of the presence or absence of t^ 
faintest vein in ' the whole 
structure. 

The removal of the scales by 



♦Read before the Sub-section of Micr"'^ 
copy of the A. A. A. S. 
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BJiical means as resorted to by some, 
A to me quite unsatisfactory, and 
some cases even impracticable. 
I therefore tried some of the 
^thods recommended for bleach- 
y the wings of small moths, 
lat described bv Chambers, in 
3 Canadicm Entomologist^ was 
t a success in all cases, but 
lether not properly tried, I can- 
t say. 

I next tried the method for 
eaching the wings, published by 
immocK ; and while this seemed 
be a success, so far as the bleach- 
g was concerned, the final mount- 
g did not always give satisfactory 
suits ; for when mounted dry, the 
ides, although bleached, were not 
fficiently transparent to show 
early the more obscure parts of 
» structure, and when mounted in 
mada balsam, the entire wing was 
adered so transparent that only the 
•ger veins were visible, anct I found 
extremely difficult to get rid of 
e air-bubbles, which so readily 
thered under the concave por- 
•ns of certain minute wings. 
I next tried mounting in cold 
^cerin ; after having been bleached 
Dimmock's method, the wings 
re transferred to the slide direct 
m the water in which they were 
shed, then allowed to dry, which 
3 sometimes hastened by holding 
slide over the flame of a lamp, 
len quite dry, a drop of glycerin 
i added, and the cover at once 
; on. Where the glycerin 
letrated around the edges so as 
completely saturate portions of 
wing, the scales at once became 
asparent, and the structure was 
irly apparent. 

Che dimculty still remained to 
lace the air under the concave 
tions of the wings with glycerin, 
that it could come to and com- 
tely saturate every portion of 
wing, to the exclusion of all the 



Recourse was now had to heat, 
and by holding the slide over the 
lamp till ebulHtion took place, the 
glycerin was found to replace the 
air without any injury to the wing- 
structure; and even in those re- 
fractory cases when the glycerin 
was allowed to boil for a consider- 
able length of time, no injury what- 
ever was done to the wing-mem- 
brane. 





Permanent Microscopic Pre- 
parations of Plasmodium. * 

By Simon H. Gage. 

The previously published me- 
thods 01 making permanent pre- 
parations of the motile or naked 
protoplasmic stage of the Myxomy- 
cetes are but two, so far as I know ; 
and no method of getting the Plas- 
modium in a desired position has 
to my knowledge been published. 

The old method was to dry the 
extended Plasmodium, the new is 
to harden it with osmic acid. Both 
these methods are defective, for 
osmic acid changes the color of the 
protoplasm, and drying causes it to 
shrink as well as to change color. 

The following is a simple and 
efficient methoa of extension and 
preservation : Small pieces of the 
rotten wood, on which the Plasmo- 
dium is found, should be placed on 
moistened microscope slides with 
some of the Plasmodium touching 
the slides. These should be on a 
piece of window or plate glass, and 
over the whole should be placed a 
bell-jar, or other cover, to prevent 
evaporation. After an hour or 
more, the glass on which the slides 
rest shoula be lifted up to see 
whether the protoplasm has crawled 
out upon any of the slides. If any 
of the slides are satisfactory, lift off 
the bell-jar and remove the pieces 

♦Read before the Sub-section of Micro- 
scopy of the A. A. A. S. 
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of wood from the slide. The Plas- 
modinm will remain. The slide 
should then be put very gently into 
a mixture of equal parte of a sa- 
turated aqueous solution of picric 
acid and 95 per cent, alcohol; it 
should be removed in 15 or 20 
minutes, and placed, for about the 
same length of time, in 95 per cent, 
alcohol ; it may then be mounted in 
Canada balsam in the usual 
way, but without previous clear- 
ing. 

The picric acid stiffens the proto- 
plasm almost instantlv, but does not 
shrink it, the alcohol removes the 
water and allows of Canada balsam 
mounting. 

The above method is especially 
good for the yellow Plasmodium, as 
flie color is precisely that of the 
picric acid solution. If white Plas- 
modium is to be mounted it should 
be soaked in 25 per cent, alcohol to 
remove the yellow color of the 
picric acid, before anhydrating it 
with strong alcohol. 

Experiments have not been tried 
with Plasmodium of purple and 
other colors to determine successful 
methods of preservation, but some 
slight modihcation of the above is 
confidently expected to succeed. 

SuMMABY. A.-— The Plasmodium 
will crawl from rotten wood and 
extend itself on a moistened glass 
surface. 

B. — The extended Plasmodium 
may be fixed in position by im- 
mersing the slide on wKich it is 
extended in a solution of picric 
acid. 

C. — The slide may be placed in 
95 per cent, alcohol to anhydrate the 
Plasmodium, after which it may be 
mounted in Canada balsam. 

D. — The yellow Plasmodium re- 
tains its natural color if treated in 
this way. 

Ithaca, N. Y. 





The Microscopical Apparatus 
Exhibited at the Meeting 
of the A. A. A. 8. 
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Mr. Chas. Zentmayer was present 
with a number of the beautiful 
Zentmayer stands, but we did not 
observe any noticeable improve- 
ments in their form. Perhape this 
is because the makers do not think 
they can be improved in design, and 
we are inclined to the opinion that 
they are quite right about it. Their 
workmanship was fully equal to the 
excellence for which Mr. Zentmayer 
has been celebrated for so manj 
years. It is always a pleasure tob 
able to give credit for good nwdi, 
and we do not hesitate to say M 
the reputation which Mr. Ze* 
mayer now enjoys as a maker ot 
stands, is justly deserved, and is the 
result of many years of careful, 
honest and conscientious workman- 
ship. 

Messrs. J. W. Queen & Co. were 
represented by Mr. Edward Pen- 
nock, who has charge of their 
microscopical department. Their 
exhibit was a creditable one, and 
embraced many articles to attract 
the attention of microscopists. 
Among the novelties was a very 
complete travelling microscope, 
with folding tripod base, double 
mirrors, rack and pinion, fine 
adjustment, society screw, and ono 
dividing objective. This instrcL- 
ment stands about ten inches hi^9 
and packs into a case aboa^ 
6 X 3 X 2>^ inches. Also th.^ 
new model Crouch's "Histological '' 
monocidar, which combines maay 
improvements, and Queen's nexv 
sub-stage condenser was also shown. 

Mr. W . H. Walmsley, of Philadel- 
phia, who always succeeds in having* 
the latest improvements in micros- 
copes to exhibit at such meetings^ 
was provided with many articles of 
interest. Among them probably 
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tracted so much attention as 
new "International Binocu- 
' Beck. Whatever a person's 
may be of the utility of 
•ge and heavy stands, it can- 
denied that Beck's "Inter- 
im is a stand that, so far as 
►ssible requirements of the 
jopist are concerned, leaves 
^ to be desired. Anything 
licroscope is capable oi show- 
be shown by the " Interna- 
and we cannot conceive of 
iful addition that could be 
io the stand in its present 
3n. Besides this large instru- 
tf r. Walmsley also exhibited 
.arge best " and the " Small 
he "National," the "Econo- 
md others; and with other 
us a freezing microtome. 
31. S. Woohnan, of 116 Ful- 
New York, had on exhibition 
the meetings a fine assort- 
f microscopes, accessory ap- 
and objects, that attracted 
ttention from the microsco- 
•esent. A Beck's " Smaller 
" two "Nationals," a Crouch 
logical" and a Zentmayer 
binocular, were prominent 
them. The new "Acme" 
special interest, embodying 
oes, some of the latest and 
3sirable features of a micro- 
It is a well-made stand, com- 
d solid, without having great 
, and its moderate price makes 
t desirable. Using one of 
r's new^inch of 116** Balsam 
Mr. Woolman resolves the 
^/ucida. Many of the objects 
were quite interesting. A 
: gold crvstals prepared by 
atts is of such rare beauty 
is worthy of special mention, 
oolman also exhibited a new 
to hold twenty-four objects, 
g flat, and arranged so that 
ject could readily be selected 
t loss of time. The cabinet 



was of black-walnut, well but 
plainly finished, and of low price. 
A student's set of Spencer's lenses, 
and their new ^inch were notice- 
able in the collection of objectives. 

Mr. L. E. Sexton, of Rochester, 
N. Y., exhibited a line of Gund- 
lach's physicians' microscopes, and 
a varied assortment of objectives 
illustrating the qualities of each of 
the five dasses tnat are now made 
by that optician. Among the lat- 
ter were several new attractive and 
interesting specimens of work, the 
most remarkable of which was a 
homogeneous immersion one-eighth 
of over 130® balsam-angle, and of 
corresponding good performance. 

Next to tnis in interest, was a 
dry-working one-half inch of 110® 
air-angle, of such ingenious con- 
struction, that it may be used on 
opaque objects, although possessing 
enough resolving power to easily 
show the markings on P. a/ngul- 
atum by central light. Several 
other objectives of the same class 
and equal excellence, especially the 
quarters and sixths, gave evidence 
of great improvement in this grade 
of objectives during the past year, 
which was more than corroborated 
by the performance of the glycerin 
immersion one-tenth of the same 
class. A full line of the new di- 
viding objectives showed that Mr. 
Gundlach has made in these a 
happy combination of two excel- 
lent objectives at the price of one. 
Another novelty was a three- 
quarters of wide angle, and won- 
derful working distance. 

In his phvsicians' stands were 
noted several additional conveni- 
ences not possessed by these instru- 
ments a year ago — ^notably the new 
diaphragm and the sliding adjust- 
ments — as well as improvements in 
graceful proportion and workman- 
ship. 

Mr. Stodder did not make any 
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exhibition of Mr. Tolles' stands, 
but a number were to be seen in 
the room, placed there by their 
owners. 

The Bausch & Lomb Optical 
Company were represented by a 
few stands, and Mr. L. Schrauer was 
there with specimens of his work- 
manship. 

EDITORIAL. 

— All who have not yet paid their 
subscriptions for this year, are re- 
spectfully requested to do so as soon 
as convenient. There are many 
who have not yet paid, and we can- 
not afford to maintain a large free- 
list. We have made the same re- 
quest twice before and unless those 
who have not paid will do so within 
a short time, we will be obliged to 
stop their journals. 



— ^During the months of July 
and August the Editor was absent 
from New York. In consequence, 
many letters have remained un- 
answered, that would otherwise 
have received prompt attention. 
The Summer is over now, and busi- 
ness has again resumed its regular- 
ity, so that no further delays will 
intefere with the immediate ac- 
knowledgemeut of letters or orders. 

o 

The Augnst Meetings. 

In this number of the Journal 
we have given a brief accoimt of 
the proceedings of the American 
Society of Microscopists at the 
meeting at Detroit, and of the Sub- 
section of Microscopy of the Amer- 
ican Association for the Advance- 
ment of Science, at Boston. 

The Detroit meeting we were 
unable to attend, so that we are in- 
debted for our knowledge of what 
was done there to a number of 
friends who were present, and who 



have kindly given the infor 
Wo are especially indebted 
C. M. Vorce, for preparing 
port of the meeting that is pu 
this month. We did atte 
meeting in Boston, howevc 
therefore have personal knc 
of the relations which the Sub 
of Microscopy bears to the 1 
tion. 

At the risk of giving offer 
few of our readers, we belie^ 
it is now time to consider tl 
tions of the two associations 
other ; and if, as we have t 
from the beginning, when tl 
position to form an " Amerii 
ciety of Microscopists " that 
be independent oi the A. A. 
was made at the " Congress 
at Indianapolis, the two m 
cannot be successfully cor 
independently, then it is 
time to also consider which 
two associations is most dei 
of support. 

First, it is proper to sa 
since the American Sociei 
formed, it has had all the enc- 
ment which our humble eff orl 
give to it ; in proof of this v 
only refer to previous articles 
have been published at di 
times. In this matter, as 
others, when the welfare of 
has been concerned, we ha 
permitted our personal judgi 
assert itself, in opposition 
movement calculated to ben< 
ence or its votaries. We have 
ed the establishment of the \ 
as a worthy experiment, but 
mainly conducted by a few 1 
who had not the necessary e 
from microscopists generally 
sure its success, nor sufficien 
rience to direct it properly, 
opinion, the fatal error was c 
ted at the beginning, in Indiai 
when a majority, of one we \ 
not only voted against a p 
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meet in the same place as 
L. A. S., but seemed deter- 

hold the meeting at a 
tanee from that place, 
iianapolis, the best known, 
lally the most influential 
pists, were at first inclined 
3 the formation of a perma- 
(W organization. It soon 
ivident that such opposition 
ess, so they entered into 

scheme with the desire 

it a success, if possible. 

m endeavored to have the 

1 take place once in three 
stead of annually, but this 
on was overthrown. Then 
ggested that the meetings 
3 held each year at the same 
the meetings of the A. A. 
r which much time and ex- 
iild be saved to many mem- 
[ the attendance would be 
gerthan elsewhere, but this 

voted down, as we have 
stated. Among the gen- 
bo whom we have refer- 
eing the best known and 
luential microscopists, we 
iberty of naming Dr. R. H. 
le Rev. A. B. Hervey, and 
K Hyatt, and we might add 
ut these will suffice to indi- 
j character, standing and 
adgment of those who were 
Ive in the opposition to the 
at. 

ned as though the matter 
een pre-arranged, so that no 
)f argument could prevail 
the adopted programme, 
lot assert that this was a 
1 merely say that it seemed 
case, and tnis presumption 
y many others besides our- 
As we were engaged on 
3es working for me estab- 
of the Society, we can speak 
3re confidence about the 
s than can many others who 
ndianapolis; we know that 



very strong and steady efforts were 
made, by the gentlemen whom we 
have named and others, to induce 
the Society to meet In connection 
with the A. A. A. S. 

Now, we do not wish to be regar- 
ded as desiring the failure of the 
American Society of Microscopists, 
if it can show any reason for its ex- 
istence. It is the raison cPetre that 
should, and doubtless will, determine 
its future history ; if it is shown 
that the Society can maintain a 
useful existence, then it will always 
have our earnest efforts for its wel- 
fare. 

So much we have written as an 
introduction to what is of more im- 
mediate importance, in relation to 
the two organizations. 

We beueve that unless the 
American Society of Microscopists 
decides to meet next year in con- 
nection with the A. A. A. S. at 
Cincinnati, that the next meeting 
will be its last. We have received 
intimations from gentlemen who 
were present at the Detroit meeting, 
to the effect that some of the mem- 
bers there had about concluded that 
the attractions of the meetings are 
not sufficient to induce members to 
undertake long and expensive jour- 
neys to attend them. The ex- 
perience of two meetings has shown 
that a larger attendance is neces- 
sary for the active existence of the 
Society, and the only way to in- 
crease that attendance seems to be 
by meeting in connection with the 
A. A. A. §. We hope this will be 
done ; for if it is done, there may 
be opened for the Society a long 
career of usefulness. 

There is, however, another con- 
sideration which we desire to men- 
tion in this connection. We do not 
believe that the really valuable mi- 
croscopical work that is done in 
this country, and which would be 
presented at either the meetings of 
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the Society or of the Association, 
is sutBcient to keep up the interest 
in both meetings. K this is 
true, we wOuld desire to have 
either the Society to disorganize, 
and the members to join with the 
Association, or eke that the Sub- 
section of the Association should 
be abolished, so tliat all the mem- 
♦ bers might join the Society. Which 
course would be the better one, may 
well be left for decision next year, 
when it will doubtless come up for 
consideration. 

This year the microscopical work 
of neither of the organizations was 
quite so good as it should have 
been; but if the two had united 
their efforts, there can* be no doubt 
that a very interesting meeting 
would have been the result. 

One reason why a large number 
of microscopists favored the forma- 
tion of a society independent of the 
A. A. A. S., was doubtless because 
they had the impression that the 
Sub-section of Microscopy had not 
been well attended, or that it would 
exclude the reading of very ele- 
mentary articles about microscopical 
work. A^ we have said in a previous 
article, if the Sub-section has done 
nothing, it is because microscopists 
have not given it their support — 
the fault is not one for which any 
other persons are responsible. As 
to the character of the articles that 
can be read before the Sub-section, 
we do not hesitate to assert that 
anything novel and of real worth, 
no matter how simple or elemen- 
tary it mav be, can always be 
brought before the meeting; but 
the careful examination of contribu- 
tions by competent persons, who 
may reject them or order them to 
be read, as they may deem proper, 
tends to exert a very wholesome 
effect upon the quality of the 
articles tnat are read. 

Once more we desire to say, in 



order that no person may misun- 
derstand us, either wilfully or other- 
wise, that in writing this we are 
not moved by any spirit of opposi- 
tion to the American Society of 
Microscopists. 

We desire the greatest benefit 
to the greatest number of micros- 
copists; and, if it were possible, we 
would be glad to see Doth the or- 
ganizations of which we have 
spoken, in a flourishing condition; 
but since this cannot Be, we desire 
a combination of the two forces, 
and we hope for such a consumma- 
tion next year. , 

In closing we desire to congralii- 
late the American Society of K- 
croscopists upon its choice of It. 
J. D. Hyatt, for President of 
next meeting. 



A Critieism. 

It is a disgraceful condition of 
affairs, when me reading pubUc is 
obliged to tolerate absurd and wil- 
fully incorrect reports of a meeting 
of scientific men, from the local 
press of the city in which such 
a meeting is held; and it is far 
from creditable to the Editor of a 
newspaper who will so degrade his 
journal as to permit of its use for 
such low purposes. 

These remarks are called forth 
by the character of the reports of 
the recent meeting of the American 
Society of Microscopists, that have 
been printed in the Free Prm^^^ 
leading Democratic dailv of Detroit. 
We wSl quote some of the strictures 
that have been made bv a well- 
known gentleman, upon the reports 
published in that paper. 

" The Free Pres8 treated us dis- 
gracefully, and, indeed, almost ridi- 
culed us. Its reports, though short, 
were full of errors, some wilfd 
ones. It belittled the matter aU i* 
coidd, and published a false locality 
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the Soiree, which bad to be cor- 
ted in open meeting, but probably 
*led Bome. Citizens told me that 
louBV was at the bottom of allthie." 
We nave been favored with one 

the incorrect reports, and are 
nred that the indignant feeling 

our correspondent is fully justi- 
i, Tho§e who desire to read the 
it reports of the meeting that 
republished in Detroit should ob- 
a copies of the Poat and Triune. 
Wo are perfectly well aware that 
f words of ours will not materially 
ect the circulation or the businese 

the 2^ree Press, but we owe a 
ty to ourselves, and to the jour- 
listic profession, to condemn 
;h disgraceful and contemptible 
pfk on the part of any Editor. If 
E Free Press will exercise such 
licensed freedom in regard to the 
ifk of a scientific organization, 
iply on account of a personal 
iBng of jealousy, what rehance 
1 be placed upon its news, either 

a political or a miscellaneous 
Lracter. 
^0 condemnation is too strong 

such a journal ; but the time has 
yet come when men will de- 
ad the same accurate and nn- 
torted information from their 
ly newspaper, as they now re- 
re in the ordinary routine of 
iiness. When that time does 
Qe, the politics of the coimtry 
1 be in a better condition than 
y are now. 



CORRESPONDENCE. 



o THE Editor:— In reply to Mr. 
I's inquiry about the proper kind of 
s for slides, I would say that my prac- 
has been heretofore to go to hard- 
i stores and other places where glass 
'\A, and where I generally find several 
eb full of glass-strips of varying 
Ji and thickness, and from these I 
; selected such as were fit for my 
lose. On making inquiries as to what 



kind of glass can be had in quantities. I 
find thai the kind used by picture framers 
and called " French single thick," is well 
adapted for slides. All of the panes are 
not thin enough, but they are intended to 
be about y'j inch in thickness. Such glass 
has a fine surface, is very clear and free 

There is an American imitation of this 
" French single thick,"' and from samples 
shown me, I do not think there is much 
choice between the two kinds. In choos- 
ing, I should select those pieces which 
look the whitest when held up edgewise 
to the light, in preference to those that 
are a deep green. The cost of this kind 
is a little more than that of common win- 
dow-glass. Very respectfully, 

F. M. Hamlin. 

To THE Editor : — In your July num- 
ber, Mr. Hull writes to ask where he 
can get thin glass for slides. 1 have 
founcT that good French plate can he 
had at a photographer's. By looking 
through an assortment of photographic 

Elates, perhaps two in a dozen will be 
)und thin enough to cut into slides. Of 
late I have obtained slides from a glazier 
who keeps quite an assortment of fine plate 
glass. A few moments rubbing on a 
whetstone suffices to remove sharp comers 
and leaves a slide looking better, if it is cut 
smoothly, than a more prolonged grinding, 
I wish to enquire how to eet rid of air- 
bubbles in using Deanc's gelatin. No way 
that I have tried suffices to avoid this 
drawback in the use of this medium. 

F. H. 



NOTES. 



— We call attention to the business 
change of the late firm of Sidle & Poalk, 
the well-known manufacturers of the 
"Acme " stand and the " Congress " turn- 
table. The business of that firm is now 
done by John W. Sidle & Co., of Lancas- 
ter, Pa. Thenew firm has our best wishes 
for success. 

— The first number of the second vol- 
ume of The Valley Naturalist has lately 
reached us. We doubt not that many of 
the former subscribers to that periodical 
will be glad to learn that it has been re- 
vived by its former publisher, Mr. Henry 
Skear, of St. Louis, Mo. 

The Editor states that " since the cir- 
culation of our ' announcement ' in May 
last, we have received upward of five- 
hundred subscribers, thus insuring its sue- 
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cess." We a.rc pleased to extend our con- 
gratulations to Mr. Skear on account of the 

encouraging prospects for his magazine, 
and to assure nim of our best wishes for its 
welfare. The subscription price is $1.50. 

— During the past Summer we have 
had the pleasure of visiting Professor H. 
L. Smith at his home in Geneva, and also 
the celebrated makers of objectives, the 
Messrs. Spencers, 

At the time of our visit we took great 
interest in some objectives which Mr. 
Herbert Spencer manipulated for us, A 
new J^ -in eh -immersion, still unfinished, 
with a rather unfavorable illumination 
showed the lines on a dry Amphipleura 
pellucida better defined than we had ever 
seen them before. To our amateur eye 
the lens seemed to be verv perfect, but 
the experience of the malcers enabled 
them to observe defects which would be 
eliminated before the glass was finished. 
There is no doubt that the Messrs. Spen- 
cers are constantly trying to improve their 
lenses, and to make them superior to all 
others if possible. The means which the^ 
have adopted to ensure excellent and uni- 
form results, J)y constant personal super- 
vision of every part of the work and 
making the final corrections and mount- 
ings themselves, are sure to be com- 
mended by all who use the Spencer objec- 
tives. In passing, we would add that to 
Mr. Herbert Spencer the credit is mainly 
due for the present excellence of those 
objectives. 

— We have been greatly pleased with 
some of the lenses which Mr. Gundlach 
has made recently. Mr, L. R. Sexton, of 
Rochester, who is selling Mr. Gundlach's 

Rroductions, has kindly sent us objectives 
ir examination, from time to time. 
Among those we have seen we can highly 
recommend the i-inch and the J.-inch of 
class D. The former costs %\%ao and 
the latter, a glycerin-immersion only, 
825.00, It is claimed that the ^S for 
825.00 will resolve the A. pellucida by 
simple illumination with mirror and lamp. 
We have not succeeded in this resolution, 
as yet, but have no doubt it is quite pos- 
sible, for we have distinctly seen the lines 
of No, 19 on the balsam test-plate, with 
one of these tenths. It also works tole- 
rably well on the Podura-scale. The 
latest production which Mr. Sexton offers 
is a ^-inch with a balsam-angle above 
130°. This has been spoken of by one 
regarded as excellent authority, as an ex- 
ceptionally tine lens. The balsam-angle 
is higher than that of the Zeiss objectives. 



Exchanges. 



to exchfloHE lor microicoikc 
ri. A. GREEN, Aim, N. jT 

t the iddia 



on-WhtcU, Echit.us-Sp[no/Mm'iJte'sM"^^li, a a. 
change (pr PoLyioa, Forammifcn, HktologicaJ and 

F. M. HAMLIN, M. D„ Auburn, N, Y. 



naceria], Liit fun 



- and Marine^ s^ Maiine A^?W 



langtd. 



:im,Cli£(D.ilL 



Nicely mDunled Slides (opaqut) ot the CoiUir 
Derivativei,^ cheDiLcaMy prepared, cryatalluie io fom, 




_. _.', Kidney, Stotoach, , . 

iitchuiEed for olber eabd and inlerating tm^ 
al[ou. C, BLASDALE, U.D.. 

Jcricha, Queeu Ca, N, V. 

^piUDIDS.fn 



The American If onthly Hicro- 
Bcopical Joarnal. 

Issued on or before the fifteenth 
day of each month. 

Correspondence should be ad- 
dressed to the Editor, Romyn Hitch- 
cock, 53 Maiden Lane, New Vork, 

Terms: $1.00 per year; single 
numbers, 15c. To foreign subscntv 
ers, 6% francs, or 5 shilliDgs sterling 



THE AMERI 

MONTHLY 

CROSCOPICAL J 



S^ 

MONTHLY p/ g .:,,';5fl 



niSi 



New Toek, Octobek, 1880. 



Warm-stage for the 
Slicroscope. 



ng occasion to use a wami- 
uring the winter of 1878-9, 
ling some difficulty in main- 
a uniform temperature bv 
the simple devices witn 
I am acquainted, I have 
3ted and used the apparatus 
ted 




id it to others through the 



nsists of a vessel of water 
ich is supported on a tripod 
mp-stand, and capable of 
lised and lowered at will ; 
51 ia it is kept boiling when 
)j the lamp C. 
as tube {a a) about 6""^ in 
r and about 30™* long, is 
■on itself at 5 so as to bring 
< limbs parallel and within 
.5*™- of one another. One 
ends of this tnbe is then 
<S to a iine point, aa shown 



at c, and is bent at an angle of 45° 
at a distance of S"^ from this end- 
The other limb of this tube is con- 
nected with the siphon tube d, by 
the rubber tube^. i? is the stage of 
the microscope ; and e, e, are two 
pieces of cork which serve as sup- 
ports for the tube a a, and as stops 
for the slide, and which may be 
cemented to the stage by mucilage, 
to make the apparatus more steady. 
I have 
sometimes 
replaced 
these corks 
by strips of 
sheet tin or 
brass, so 
bent aa to 
serve the 
sajne pur- 
pose. The 
tube a a is 
placed in 
the usual 
position of 
the slide upon the stage, and the 
slide is placed upon it; the light 
passes between the two limbs of tne 
tube. The vessel B receives the 
water discharged at o. As long as the 
water in ^ is kept at 100» C., and 
a constant relation is maintained be- 
tween the height of the water in this 
vessel and the stage, the temperature 
of the slide will remain constant as 
long as the water flows. By rais- 
ing or lowering A, the velocity 
of the current of water may be in- 
creased or diminished, and the tem- 
perature of the slide is controlled. 
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By a somewhat rough measurement 
01 the temperatures obtained with 
this apparatus, I find it possible to 
procure a range of about 45°C. 
SloR), or from 27oC. (8O.60F.) to 
72^C. (I6I0F.) 

As the normal temperature of 
the human body is 37°C., it will be 
seen that the range is all that is 
needed for the object for which it 
was intended. The higher tem- 
peratures are convenient for favor- 
ing chemical reactions under the 
microscope, or for the evaporation 
of liquids, or other uses where a 
gentle heat and uniform tempera- 
ture are desired. 



o- 



The Movement of Diatoms. 

All persons who have observed 
living diatoms are familiar with 
their curious forward and backward 
motion, but although many have 
endeavored to determine the cause 
of these movements, the subject is 
still very imperfectly understood. 
Mr. Julien Deby's excellent article 
entitled, " What is a Diatom " has 
been widely known and read by 
microscopists, both here and in Eu- 
rope, but the letter which Prof. H. 
L. Smith wrote to Mr. Deby, soon 
after his article was published, is 
not so well known.^ 

By the use of a pigment in the 
water. Prof. Smith nas been able to 
study the movement of diatoms to 
great advantage. The color em- 
ployed was the ordinary indigo-blue 
used by water-color painters. 

If a living Pvanularia be placed 
in water colored by that pigment, 
and examined with the median line 
turned toward the eye, the little 
particles of indigo will be seen 
to move along the line, and to 
accumulate near the centre in a mi- 

♦Prof. Smith's letter is published in the 
** Annals" of the Belgium Microscopical So- 
ciety, Vol. IV. 



nute ball. Viewed with the con- 
nective turned toward the eye, it 
will be observed that a ball of in- 
digo accumulates about the centre 
of each valve, and both balls turn 
about on their axes, just as they 
would if a minute jet of water were 
directed against each from an orifice 
situated at the central extreimtY of 
the median line of each valve, mien 
the balls have attained a certain 
size they suddenly burst, and the 
particles of indigo pass on along 
the median line m a direction op- 
posite to that in which the diatom 
IS moving. Immediately after the 
nipture of the ball, a new one lo- 
gins to form. The movement rf 
the particles along the median h 
always takes place in a directioi 
opposite to the motion of the diatom. 
It is to be hoped that observations 
of this kind will be continued by 
others. There are some very ca- 
rious appearances to be seen in the 
examination of moving diatoms^ 
and as any person who has patien(5^ 
and good objectives, can readily 
study the subject, we may hope fo 
an early and a satisfactory explan^ 
tion of the cause of the motion. 



-o- 






Apple and Pear Blight.* 

The wide-spread and disastroia 
disease of the pear tree, commonL. 
known as fire-blight, and that kno^r" 
as twig-blight 01 the apple tree, ar 
due to the same agency. They ar: 
identical in origin, and as similar L 
pathological characteristics as ar: 
the trees themselves. The quince 
Lombardy poplar, American aspen 
and some other trees suffer from tic 
same or similar affections. The in* 
mediate cause of the disease is 
living organism, which produce 
butyric fermentation of the materia 
stored in the cells, especially tho» 

♦Abstract of an article by Prof. T. 
BurriU, read at the meeting of the A. A. A. - 
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of the liber. This organism is allied 
to, if not specifically identical with, 
the butyric vibrione of Pasteur, and 
the BaciUus cmiylobdcter of Yan- 
tieghem. After referring to the 
history of the disease in this country, 
which goes back at least a century, 
the experiments which were made 
with the specific poison or ferment, 
in inoculating healthy trees, and in 
other ways, were recounted in de- 
tail. Atter it was determined that 
a specific living organism, the BdcU- 
luSj was always present in the liber- 

I cells of the affected trees or bran- 
ches, an isolated acre of ground, upon 
which there were ninety-four pear 
trees of different ages and varieties, 
vasselected for the experiments. One 
method of experiment was to cut 
fli small portions of the bark of 
leased trees, and to insert them in 
iealthy trees. The results of these 
experiments were given in a table, 
^hich showed that a large percent- 
^ of the experiments were per- 
fectly successful in communicating 
^fao blight from the diseased tree to 
*J^ healthy. Sixty-three per cent, of 
**1 the pear trees thus inoculated 
'j^oame diseased. Of the pear trees 
^^t were inoculated with the virus 
^^om diseased pear trees, fifty-four 
P^x cent, became affected ; of those 
P^artrees inoculated from blighting 
^I^ jle trees, seventy-three per cent, re- 
^^ived the disease. When the poison 
^518 taken from the pear trees, to 
^-^^oculate apple trees, the percent- 
^^e of successful operationSj was 
'^^uch below that obtained when the 
ocess was reversed, probably bo- 
use the apple tree is the more 
^ardy of the two. The virus seems 
^C) be quite harmless when it is ap- 
l^lied to the epidermal surface of 
"the leaves of the tree ; it does not 
^eem to enter through the stomata. 
Of the entire number of recorded 
observations, 34.78 per cent, were 
Successful, while of the whole num- 






ber of inoculations with the knife, 
52.07 per cent, were effective. The 
organism to which the disease is at- 
tributed is so minute that a strong 
magnifying power is necessary to 
enable one to study it, or to make 
out its form. It assumes various 
shapes during its development, and 
these different forms may usually be 
seen at one view in the microscope. 
The characteristic form is that of 
two oblong joints with rounded ends. 
Their transverse diameter is about 
.002™™-, and the length of each 
joint about .003™™- They are 
comparatively shorter and tnicker 
than the common Bacterium termo^ 
and they move less rapidly. If this 
should prove to be the organism 
which is the well-known agent in 
converting starch, sugar, etc., into 
butyric acid, hydrogen and carbon 
dioxide, this would not invalidate 
the assumption that it is the cause 
of the disease, but it might render 
the discovery of remedial treatment 
less hopeful. The most conspicuous 
change in the tissues of the affected 
plants revealed by the microscope is 
the almost total disappearance of 
starch from the cells. 
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Dry Monnts.* 

BY PROFESSOR H. L, SMriH. 

The very simplicity of this pro- 
cess causes me to wonder why it 
was not thought of before. I take 
a sheet of thin writing paper, white 
or colored, and dip it into thick 
shellac varnish (shellac dissolved in 
alcohol), and hang it up to drv. 
When thoroughly dry it should 
have a good glaze of the varnish on 
it (different thickness of paper can 
be used according to depth of cell 
required). Out of this shellac 
paper I cut my rings, and these can 

♦Abstract from an article published in 
Science, 
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be made in any quantity, and kept 
for any time. The process of 
mounting is simple. Tne slide is 
cleaned, and the flat paper ring 
placed in the centre ; on this the 
cover is placed, having the object 
dried on it, and the two are held 
together by the forceps and gently 
warmed ; this serves to attach the 
ring to the slide and cover, at sev- 
eral points, so that the forceps may 
now be laid aside. The next step 
is to take a glass slip (another slide), 
and laying this on the cover, to 
grasp the two slides at each end by 
me finger and thumb of the two 
hands, and pressing them tightly 
together, to warm the slide gently ; 
by looking at the ring obliquely, on 
the underside, one can tell at once 
when all the air is pressed out, and 
the adhesion is complete between 
the cover and the ring, and also the 
ring and the slide, and they must 
be held together a moment or two 
to cool. If the lac is sufficiently 
thick on the paper the adhesion 
takes place quickly, and with mod- 
erate neat, and there will be no 
danger of breaking the cover, un- 
less it has been warped in the pro- 
cess of warming, which will some- 
times occur when very thin glass 
has been heated too much for the 
purpose of burning off the organic 
matter, or when the support is too 
small in diameter, or when it is not 
flat. I think I may be able to in- 
duce the leading opticians to manu- 
facture this paper and also the rings 
for sale; for special purposes the 
paper might be printed beforehand, 
so that, when mounted, the ring 
would show on the underside 
the name of the preparer, or of the 
object. I cannot conceive of any- 
thing more satisfactory than these 
rings. Many large objects which 
would be crushed if one used only 
the shellac rings made on the slide, 
by the use of Sie turn-table, by the 



giving way of these by softenin 
and under the necessary pressure f 
attaching the cover, are perfect 
protected by the paper rings. 1 1 
satisfied that the balsam mou] 
will be much less frequently tis( 
as soon as we can find some si 
dry process. The diatoms, as 
rule, show much better wl 
mounted dry and with whole fr 
tules, exhibiting both the side e 
the front view, also the mode of 
tachment, etc. The dry mounts 
certainly to be preferred when ti 
are desired for anything except pr 
ty objects, and even for this latl 
purpose there is often a very giie 
difference in favor of the dry moi 
Although I have not used the 
sheUac paper rings for any g« 
length of time, yet I can see 
reason why they should not 
equal to the simple shellac ring i 
durability, and very much super 
to it in other respects. 
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Blood-stains as Evidence ii 
Criminal Cases.* 

BY CHA8. O. CUETMAN, M. D. 

The detection of blood-stains 
linen or other articles of appa: 
has often a melancholy interest 
the medical expert and the crimi 
jurist. In many cases, the decis 
of court and jury has hinged u} 
the evidence afforded, or suppoi 
to be afforded, by suspicious sta 
found upon the clothing or imj 
ments used by persons accused 
murder. Not very long ago it ^ 
imagined by the public, and e\ 
by members of the profession a 
enthusiastic admirers of the mic 
scope, that human blood might 
positively and easily identified 
the microscope. Upon the exteiifii 
of the scope of utility of the sp' 

♦Read before the St. Louis Medico-Chii 
gical Society. 
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icope, that instrument has also 
n neld by many to be an un- 
LBg detective of blood. 
3ut by degrees the illusion in re- 
el to the positive and unassail- 
e results of the microscope has 
lished, and at present, (especially 
ee the thorough investigation of 
! subject by Dr. J. J. Woodward, 
S. A.) no expert would be found 
-d enough to assert, in the face of 
itrary evidence, that he can posi- 
ely identify human blood by any 
croscopical device. The blood 
cs of the dog, especially, are so 
irly of the size and shape of hu- 
in blood, that no means, at present 
own, will discriminate witn abso- 
e certainty between the two, even 
the fresh state, much less after 
ring been dried and subjected to 
5 methods of preparation nece&- 
yfor microscopical investigation. 
G spectroscope does, with great 
Piracy, reveal the presence of 
>od, by the absorption bands 
aracteristic of the hemoglobin, but 
mot make any distinction between 
* various blood-corpuscles afford- 
? the coloring matter. 
But even were all of those diffi- 
ties successfully overcome, and 
dd the minutest distinctions be 
de between the different kinds 
blood, such evidence would, in 
txy cases, be rendered absolutely 
?atory by the doubts thrown upon 
source of the blood and its man- 
of transfer to the stained article 
the following facts : 
laving been applied to, last Win- 
to make examinations of sus- 
ited blood-stains, the thought . 
Tirred to me that there is a pos- 
ility of the transfer of human 
od by means of predatory insects, 
'1 as the mosquito, the bed-bug 
i similar others. Experiments 
^wed that the crushing of such 
insect, loaded with its meal of 
dan blood, will yield a stain of 



considerable size, much larger than 
I had anticipated. I then captured 
some mosqmtoes, after they had im- 
bibed their fill of blood, and kept 
them alive in close confinement. 
They were then, after different pe- 
riods of time, crushed and the blood 
examined, mixed with various men- 
strua for dilution. In aU cases up 
to forty-eight hours I found a large 

Eroportion of the red corpuscles of 
uman blood still unchanged, and 
quite readily recognizable. I next 
examined the blood of the mosquito, 
which had not been permitted to 
feast on the human subject. The 
size and color of these corpuscles of 
mosquito blood are so different from 
human, that no mistake can pos- 
sibly arise from this source. 

In the last few weeks Dr. E. 
Evere was kind enough to assist 
me in a considerable number of 
micrometric determinations of the 
human blood taken from the mos- 
quito, after various intervals, and 
the corpuscles of mosquito blood 
proper. The task has been a la- 
borious one, owing to various diffi- 
culties, not the least among which 
was the selection of a proper men- 
struum for dilution. Glycerin in 
various dilutions, gave excellent 
definitions of the human blood-cor- 
puscle, but left the margins of that 
of the mosquito so iU-defined as to 
make accurate measurements very 
difficult. After various trials, we 
found alcohol of about 80 per cent, 
the best medium for examining 
mosquito blood, and very fair for 
the human blood-corpuscle, al- 
though both shrink somewhat in 
the alcohol. 

Our results'^ are as follows : — 
Human blood (after imbibition 
by the mosquito) averages (red cor- 
puscle,) in dilute glycerin, 7.4 
micro-millimetres (or -^rinr i^^ch); 

* These results are the average of more 
than one hundred careful measurements. 
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in 80 per cent, alcohol, 6.9 micro- 
millimetres (or xtjW inch.) 

Mosquito blood averages in di- 
lute glycerin, 1.8 micro-milli- 
metres (or rrlmf inch) ; in 80 per 
cent, alcohol, 1.4 micro-millimetres 
(or ifiioo inch.) 

The subject appears to me to be 
of sufficient importance to deserve 
further investigations. However 
much we may regret that another 
prop is taken from the value of cir- 
cumstantial evidence, derived from 
suspicious stains in murder cases, it 
is best to know and make proper 
allowance for any weak pomts of 
such information. For even if 
stains should now be fully identi- 
fied as derived from human blood, 
the accused may plead in his justi- 
fication, that tney are due to the 
agency of insects, and cannot be 
allowed to furnish any proof of his 
guilt. 

Since reading the above paper 
before the Society, investigations 
on the bed-bug (as yet very few 
in number) appear to show that the 
imbibed human blood is destroyed 
far more rapidly in them than in 
the mosquito. In one individual, 
after twelve hours, not a trace of 
the human blood-corpuscle could 
be detected. 

St. Louis, Mo. 
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A Mechanical Finger. 

I have constructed for my micro- 
scope mechanical fingers in two 
ways which may be followed by 
any one desiring such an appliance 
and having a stage forceps only, or 
still better, a forceps and a nose- 
piece also. 

(1) By taking a strip of pine wood 
half an inch thick, and of suitable 
length and breadth, and giving it a 
suitable shape, making a hole in 
the larger end of such size, that 
when lined with a bit of cloth, it 



fitted tightly on and over the nose 
of my one-inch objective. In the 
smaller end was made another hole 
into which a slightly tapering cork 
was pressed from above, in order to 
carry the forceps. Having fastened 
a bristle into the jaw of my stage- 
forceps, by means of a drop of glue, 
and made a small hole for a guide, 
the shank of the forceps was 
forced into the cork and fastened in 

Eosition with sealing-wax, and the 
nger was complete, with no ex- 
pense but an hour's labor. 

(2) With stiU less labor, I substi- 
tuted my nose-piece for the above 
wooden carrier ; screwing the coii 
into the nose-piece, instead of tlie 
extra objective, and attaching fltt 
forceps as before. 

In either case, the elasticity of 
the cork holds it in place with suf- 
ficient firmness to admit of its be- 
ing rotated with finger and thumb, 
so as to move the point of the forceps 
with the bristle to the right or 
left as may be desired. The lifting 
of the object is done by means of the 
joint in tne forceps. 

Although the fingers here sug- 
gested may not be as perfect a^ 
those of a more costly and finished 
construction, yet combining as thej^ 
do all movements essential to an;5 
finger, they may be used in atr: 
emergency, and in skilful hand^ 
will be found capable of efEectiy^ 

work. J. SULLIVANT. 

Columbus, Ohio. 



On the Presence of the Forms 

of Life in the Central and 

Lateral Surface Waters 

of Lakes and Ponds. 

BY EPHBAIM CUTTEB, M. D. 

I have seen it stated that over 500 
municipalities and towns in this 
country are supplied with hydrant 
water. As a physician I have been 
much interested in studying the in- 
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ence of water as food, particularly 
relation to its fauna and flora. In 
ler to study the subject it is neces- 
y to make microscopical examin- 
ons, and these have been, as far 
I know, confined to the water 
iwn from the hydrant or faucet, 
has been supposed that these 
•ms of life have come from the 
3per portions of the lakes, and 
it the central, surface waters of 
3 lakes were comparatively free 
)m them. In order to set the 
itter at rest, in my own mind, I 
ve made examinations of the cen- 
1, surface waters of Cochituate 
:e, Crystal lake, Wakefield, Mass., 
3m Pond, Wobum, Long Pond, 
iverick's Pond, Fresh Pond, Fd- 
mth, Mass., Jamaica Pond, Frog 
>nd, and the pond in the Public 
trden, Boston. In all these cases 
3 evidence obtained has been posi- 
e and decisive, so that I think it 
of value as showiuff that the bo- 
xy and zoology of tne central sur- 
5e waters of these lakes is repres- 
ted by a large number of species for 
croscopical examination ; indeed 
^ waters of Frog Pond, on Boston 
►Tumon, is a mine of specimens 
• a microscopist. 

Ifow, my object in this communi- 
ion is to call attention to this 
>ject with the view that if I am 
itaken in its novelty, I may be 
^ected, and if not, to invoke those 
lifferent parts of the country who 
y be so disposed, to make exam- 
bions of the various surface wa- 
^ of the ponds in their vicinity, 
t are used for drinking purposes, 
I report to this journal, so that 
i can get an idea of the subject 
^d on extensive examinations, 
Lducted by a large number of ob- 
vers in different parts of the 
tntry. When this is done, it will 
a help to the physican who stu- 
^8 water as food. 
Perhaps it may be proper for me 



to allude to my own methods of col- 
lection. I go out in a boat to the 
central part of the pond, provided 
with a tumbler or dipper, a three- 
quarter inch India-rubber tube, an 
old lawn hose-pipe a foot long, with 
a bag four and a naif inches long by 
two and three-quarters of an men 
in width, made of the best cotton 
cloth, tied on the end of the tube. 
I then pour water into the tube 
with the tumbler or dipper until the 
water begins to sink slowly, then I 
stop pouring and let the water run 
off until its surface can be seen 
through the walls of the bag ; the 
string is untied, the bag removed 
and its contents suddenly poured 
into the empty tumbler or dipper ; 
the bag is then gently turned inside 
out and gently sopped in the water 
which has beed poured into the tum- 
bler. Having done this, I begin to 
twist the bag from above down- 
wards, and allow the drip to run 
into the tumbler or dipper. This 
is a modification of Prof. Eeinsch's 
process, with whom I have studied. 
For a microscope, I have found 
my horizontal tube Amici, and a 
one and a half inch eye-pieqe and a 
Tolles, third class,one-fif tn objective, 
with a low angle and long working 
distance, to be satisfactory. I find 
a brass cell, such as formerly came 
with the French micro8Copes,two and 
one-half by seven-eighths inch, and 
three-eightns of an inch deep, with 
a glass bottom, to answer very well, 
only instead of using the deep ca- 
vity, I reverse the cell and employ 
the shallow cavity. This method 
may not be liked by some, but I 
like it, as I have room, and examine 
the plants uncovered and free. The 
tremulous motion of such a body of 
liquid is an objection, but barring 
this, I find that I get a more tho- 
rough knowledge of the character 
of the water than in any other mode 
I am acquainted with. I find this 
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cell method excellent for the ex- 
amination of urine. I give these 
modes and means not because I think 
they are any better than others, but 
because I think that every observer 
has the right, in justice to himseK 
and others, to allude to his tools. 

At some future time I hope to be 
permitted to present a more com- 
plete account of my own labors in 
this direction. 
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Mlcroscopleal Collections in 
Florida.* 

BY C. 0. MERRIMAN. 

It has been my fortune dunng 
the past two Winters to spend a 
few weeks in the regions of Cen- 
tral Florida. Lake Harris is the 
most southern and the most beauti- 
fid of the cluster of lakes which 
forms the source of that exceedingly 
picturesque river, the Ocklawaha. 
With high banks, and surrounded 
by a belt of hummock land as rich 
as any that Florida affords, this 
lake is becoming settled upon, and 
its lands are fast being taken up by 
enterprising southerners for orange- 

f roves and pine-apple plantations, 
he sojourner will find the society 
of this lake-settlement intelligent 
and hospitable beyond anything 
that would be expected in so new 
and pioneer a country. The vegeta- 
tion of this almost tropical region 
is so full of interest to the micros- 
copist, and the causes conducing 
thereto so peculiar, that I have 
thought them deserving of especial 
mention and illustration. 

The absence, or at least the rarity 
of frosts injurious to vegetation in 
these lake aistrlcts, gives the long- 
est possible season for the growth 
and maturity of such organs as are 
best, or especially, adapted to the 
exigencies of Florida plants. There 

* Read before the Sub-section of Micros- 
copy of the A. A. A. S. 



is a period of rest, usuaDy comprt 
ing about the three Winter months, 
after which vegetation takes up 
and continues its growth again as if 
there had been no period of inter- 
ruption ; so that practically there is 
a continuous development of plant 
life, whether annual or perennial, 
from birth to death. 

The soil of Florida, as of all 
the South-Atlantic sea-board, is 
sandy and naturally barren. No 
polar glaciers have ground up for 
these regions, as for the Northern 
States, a rich and abundant alluTi- 
um, sufficient in itself for the pro- 
duction of a rapid and \igfm 
vegetation. The South has apffr 
ently only the siftings of ^ 
Northern soil, carried down to 
ocean by rivers, and then wad 
up by the sea-waves to form thai 
interminable sandy plains. But 
to compensate for this natural in- 
fertility of soil, the atmosphere, 
especially of Southern Florida, 
abounds in all the elements of plant 
growth. The winds which come 
up from the Gulf on the one side, 
or the Atlantic on the other, are 
charged with moisture, and bear 
also minute quantities of nitric 
acid and saline compounds; while 
the exhalations from the swamps 
and marshes furnish in abundance 
the salts of ammonia and carbonic 
acid. Now to utilize these precions 
products from the air, it is neces- 
sary for plants to have peculiar 
organs, such as absorbing glands, 
glandular hairs, stellate hairs, pro- 
tecting scales, and a variety of 
other special appendages. All these 
have been developed by time and 
necessity, in remarkable profusion 
and perfection in the vegetation of 
Southern Florida. Although the 
meagre soil produces no nutritious 

frasses, and scarcely enough of an 
onest vegetation to keep an herb- 
ivorous animal from starving; y®* 



MICKOSCOPICAL JOIJKNAL. 



189 



n abundant flora such as it 
►lants, parasitic growths, 
rous plants, and strange 
jking a livelihood in any 
Y than the good old honest 
growing from their roots, 
fact which makes the mi- 
al interest of botanical re- 
in Central Florida. One 
3ely examine with a two- 
gective the flowers, leaves 
of any plant growing there 
iiscovering some beautiful 
ng modification of plant 
scales, or glands, or other 
i; or secreting organs. 
11 notice first the Onosmo* 
found in Florida — 0. vir- 
1. It grows from Virginia 
at is more glandular I 
Florida than any where 
will be almost the first 
\ would stop to observe on 
the pine woods — a dark- 
rrow-leaved, biennial herb ; 
it stem of the second year's 
ibout a foot high, bearing 
3-like cluster of flowers, 
the end, and straightening 
le flowers expand. The 
this plant are thickly stud- 
)oth sides with stiff trans- 
lirs, lying nearly flat on the 
and all pointing towards 
end of the leaf. At the 
each hair is a cluster of 
f cells, amounting some- 
fifty or more, arranged 
itiful geometrical forms, 
ressed and dried in the 
n, the body of the leaf 
a dark green, almost black, 
this back-ground, with a 
objective, the hairs stand 
sculptured glass, and the 
ce mosaics of purest pearls, 
it is the most attractive 
object that can be shown 
e microscope. 

hese glandular cells, cover- 
hey do nearly half the sur- 



face of the leaves, especially the 
u-Dper surface, and differing from 
all other vegetable cells, subserve 
an important purpose in the sus- 
tenance of the plant, there cannot 
be any doubt ; but just what that 
purpose is, or what is the mode of 
operation, I think, has never been 
ascertained. 

In the same locality will very 
likely be found the most beautiful 
of all the croton plants, the Ca/r- 
gyranthemum. Unlike the other 
Crotons, which are bushes, this is an 
herb growing only about a foot 
high, with a milky sap which ex- 
udes when the stem is broken. The 
leaves are silvery, verging in some 
cases to a bronze color, and are 
thickly covered on the upper side 
with most remarkable and beautiful 
stellate scales. The flower-buds 
and stems when pressed, make 
much more beautiful opaque ob- 
jects than the leaves. 

The object of these scales is 
without doubt, to prevent the too 
rapid evaporation of the moisture 
stored up in the plant. They are 
the exquisitely woven blankets 
which preserve the precious juices 
so laboriously gathered. The same 
kind of covering is spread over the 
leaves and stems of all the air-plants 
of Florida, and doubtless for the 
same purpose. The well-known 
Florida moss, although not a moss, 
but a member of the pineapple 
family {Tillandsia usneoidea)^ is 
an exceedingly beautiful object 
under the microscope. Each hang- 
ing stem is overlaid with filmy 
white scales, every one of which is 
fastened in its place by what would 
seem to be the stamp of some min- 
iature seal on golden-tinted wax. 
This plant as ordinarily seen on 
the live-oaks near cities, is a dirty- 
looking and unattractive object; and 
foes by the name of " black moss." 
lut in out-of-the-way places, re- 
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moved from the dust and smoke 
of settled localities, it is pearly 
white, and exceedingly beautiful 
both to the naked eye and under 
any power of magnification. Florida 
moss should be preserved with only 
very slight pressure, just enough to 
make the threads lie straight. After 
it has dried in this way, small cut- 
tings may be mountea in the or- 
dinary cells for opaque mounting. 
On the high banks of the lake, 
and in the aojoining fields may be 
found the large-leaved and vigorous- 
growing Calicarpa {C, AmertcomaX 
sometimes called the French 
mulberry, a bush growing some 
five or six feet in height. The 
under side of the leaves of this 
plant are nearly covered with little 
round, yellow, sessile glands, flat- 
tened on top and marked off into 
eight or ten sections by ribs like 
those on a melon. They are in im- 
mense numbers — something like 
thirty thousand to the square inch 
— over haK a million on a good 
sized leaf. Under a light net-work 
of branching glandular hairs, viewed 
with a two-thirds objective, these 

f)olislied amber-colored disks glisten 
ike a spangle of golden beads. The 
same kmd of glands is found on the 
leaves of many other shrubs in 
Florida — the sweet myrtle (Myrica 
cerifera\ the low ground blueberry 
{Vaccmi/wni teneUunh\ a certain 
bush or dwarf hickory (Carya 
ghahrd) and some others. These 
glands have been variously called 
resin dots, resin glands, and odori- 
ferous glands. So far as I can judge, 
however, they are not connected 
with any resinous or odoriferous 
secretions. From their almost per- 
fect resemblance to the terminal 
bulb of the mushroom glands of 
the Piuguicula and Drosera, which 
are known to be absorbing glands, 
the probability is that these also 
serve to absorb moisture and am- 



monia from the atmosphere and 
from rains. Although I am free 
to acknowledge that the position of 
the glands, being for the most part 
on the under side of the leaves, 
militates somewhat against tliig 
view of their purpose. 

Great care will have to be taken 
in pressing and drying vegetable 
specimens in the moist climate of 
Florida. The little threads of the 
mould fungus will be sure to creep 
over the surface of the leaves, spoil- 
ing them for microscopical materi4 
if they are not quickly and efiectn- 
ally dried. For this purpose it u 
well to have a good supply of tic 
bibulous botanical paper, and to 
change the. specimens every dajl) 
fresh sheets for at least four or fi^ 
days. The sheets after being (mce 
used, should be spread out in the sun 
to dry. A weight of about thirty 
pounds may be used for the pressure. 

The objects heretofore mentioned 
are all for opaque mounting. Al- 
most every preparer of slides has 
his own favorite method for this 
kind of work. I myself prefer the 
use of the transparent shellac cells. 
Clarified shellac is dissolved in al- 
cohol, and filtered through cotton- 
wool under a bell-glass, and with 
the application of heat. The solu- 
tion IS evaporated down until it is 
so thick that it will only just run-- 
almost a jelly. In this condition it 
can be put on a slide with a camel's 
hair brush on the turn-table, and 
very quickly worked up into a ring 
with the pomt of a knife, used first 
on the inside to make the cell of 
the size wanted, and then on the 
outside to turn the cement up into 
a compact ring. Two or three ap- 
plications of the cement, with in- 
tervals of a day or two after each, 
will make cells of suflSicient depth 
for all ordinary specimens. These 
cells dry quite slowly ; and if arti' 
ficial heat is used, it must be m- 
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eased only very gradually, other- 
Ise vapor of alconol bubbles will 
ake tneir appearance in them. 

small ring of Brunswick black 
ay be made in the inside of tlie 
II, to which when thoroughly dry, 
€ object may be fastened with a 
jry little liquid marine glue. In 
lis case both sides of the leaf can 
J seen, which is often desirable. 
I all opaque mountings a minute 
>erture should in some way be 
ft open into the inside of the cell, 
> that it shall not be hermetically 
jaled up. This little precaution 
ill save an innumerable number 
f failures. 

The collector in Florida will not 
nil to secure a supply of the leaf 
tos of the castor oil plant {Sici- 
m C(yminuni8), In regions beyond 
le influence of frosts, this plant 
|row8 continuously from year to 
ear, and becomes quite a tree. It 
J only in such a growth that the 
piral tissue of the fibro-vascular 
undies is fully perfected. The 
astor oil plants grown in our di- 
late during one short season, will 
iimish very little spiral tissue, 
lostly spotted ducts and scalari- 
inn cells. There is no more beau- 
ful object for multiple staining 
lan thin longitundinal sections 
irough the woody fiber, the vas- 
Jlar tissues, and the pith cells of 
ell matured leaf-stems of the cas- 
>r oil plant. I will briefly de- 
ribe my process of making these 
ainings; After being decolor- 
ed in chlorinated soda, the sec- 
^us may be left for half a day or 
ore in a solution of carmine in 
iter containing a few drops of 
Ua ammonia; then for half an 
*Ur in a rather weak solution 
extract of logwood in alum 
'•ter, and finally 10 to 15 minutes 

a weak solution of anilin violet 
blue in alcohol. From this they 
ci be carried through absolute 



alcohol into turpentine, and mount- 
ed in balsam at any time thereafter. 
If successful in this staining yoU 
will have the pith cells in red, the 
spiral tissue in blue, the wood cells 
in purple and the stellate crystals in 
green or yellow. 

But the chief objects of interest 
to the microscopist m the vegetation 
of Florida, are the insectivorous 
plants. Not only are they more 
abundant, and, as I think, more 
perfectly developed in the central 
lake regions of Florida, but some 
varieties are found there differing, 
it seems to me, from any found else- 
where. I desire particularly to 
mention one which I discovered, 
and which perhaps might be entitled 
to rank as a new species. 

In a lagoon-like basin at the side 
of a small lake near Lake Harris, in 
water from two to three feet deep, 
I found numerous specimens of the 
insectiverous plant known as the 
Drosera or sun dew, growing thrifti- 
ly and floating about among the 
scattered water-weeds, without any 
attachment whatever, indeed with 
very little root of any kind, the 
dead leaves that hung down in the 
water seeming both to buoy it up 
and to hold it upright. This plant 
differs from all tne described species 
of Drosera, so far as I have been 
able to ascertain, in having an up- 
right, leaf -bearing stem from four to 
five inches long, in floating free on 
the water, and in having unusually 
long, vigorous and numerous leaves. 
As 1 never found this floating Dro- 
sera in any other location, and as 
there was an abundance of the ordi- 
nary Drosera longifolia growing 
on the adjoining shore, I could not 
resist the suspicion that at this 
very spot in some past time 
a plant of the longifolia had 
by accident become uprooted, and 
floated out on the water— that find- 
ing it could capture insects even 
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better on the water than crowded 
among shore plants, it adapted itseK 
permanently to its new location and 
modes of growth. It appeared to 
me quite within the bounds of prob- 
ability that here was an instance of 
the evolution of a species in loco. 

The Drosera or "sun-dew" is 
found on the margins of nearly all 
small ponds and permanently wet 
places throughout the south. It is 
a small red plant, growing close to 
the ground, and . glistening in the 
sunlight. • Its little whorl of expan- 
ded leaves forms a circlet as beauti- 
ful afi any flower, and often so very 
small that I have frequently moun- 
ted whole plants witn flower-stalk 
and buds on one slide. Each leaf 
of the Drosera has, spread out on its 
upper surface and edges, from two 
to three hundred arms, called tenta- 
cles because endowed with the power 
of motion, and of such varying 
lengths that when naturally incur- 
ved their ends just meet at the cen- 
ter of the , leaf. Each tentacle has 
at its extremity a pad, like an exten- 
ded palm, with a ridge raised length- 
wise upon it, and in this palm is a 
bundle of spiral vessels connected 
with the same tissues in the leaf. 
Now all these* tentacles secrete and 
exade from the glands at their ends 
a little drop of a very adhesive fluid ; 
and the glistening of these drops in 
the sunlight on their usually bright 
red back-ground, gives to the plant 
its beauty and its name of the " sun- 
dew." An insect attracted to and 
alighting on these leaves is inevitably 
held fast. The tentacles by which 
it is held very soon begin to bend 
towards the center of the leaf, car- 
rying the fly with them. Then in 
some mysterious way, intelligence is 
communicated to the other tentacles, 
and they too begin to turn towards 
the center of the leaf, in the course 
of an hour or two completely cov- 
ering the captured prey, if the 



insect is caught entirely on one side 
of the leaf, then only the tentacleg 
of that side inflect. The glanda 
after envelopment, exude a gastric 
fluid which dissolves the nitrogenous 
matter in the body, after which, by 
another change of function, they 
absorb and carry down into the 

flant all this nutritious little feast 
n the course of three or four days 
the tentacles again expand and pre- 
pare themselves for another capture. 
There are several reasons which 
lead me to believe that these uniqiie 
and most wonderful organs of tbe 
Drosera are a direct and special de- 
velopment from the common, mj^ 
mushroom glands, which are ism 
on many plants, and which \m 
for their primary function to abwA 
moisture and ammonia from the at- 
mosphere and from rains. I found 
on the calyx and flower stem of tk 
Drosera an abundance of these 
mushroom glands. Indeed the 
flower stem with its buds fumisheB 
by reason of them, an exceedingly 
beautiful object for the microscope, 
both in a natural state and when 
prepared by double staining. 

I have found it quite a general 
rule as regards plants, that whatever 
organs, such as stellate hairs or 
glands, the leaves may possess, the 
calyx and stem of the flower will 
show them in far greater luxuriance 
and beauty. The stellate hairs of 
the Deutzia, the Crotons, and the 
Shepherdias, are far more numerous 
and striking on the. flower buds 
than on the leaves. The mush- 
room glands which are found on the 
leaves of the Saxifrage and Pingui- 
cula, are multiplied many fold in 
number and attractiveness on the 
calyx and flower stem of these plants. 
So I regard that this was once the 
case with the Drosera ; and that the 
mushroom glands, which are now 
found on me flower, were then 
common to the leaves. A process 
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iition has transformed them 
leaves into those wonderful 
arms adapted to the capture 
ets, but has left them un- 
i on the flower, where that 
n would be of no use to the 

I occasionally find in my 
Ltions a solitary mushroom 
among the tentacles of the 

remnant of a race that has 
ipplanted. There is found 
ugal a plant very similar to 
rosera, the Drosophvllum, 
las still only the niiushroom 
on its leaves, and catches in- 
L great quantity by loading 
own with the viscia secretion 
;hese glands abundantly pour 



exhibit the very delicate 
:'e of the leaf and tentacles of 
)sera, it is necessary to color 
it slightly. The danger will 
^er-staining ; therefore, after 
izing and immersing for a 
irs in the carmine solution, 
simens should be exposed to 
i^ery weak fresh solution of 
i for fifteen or twenty min- 
• the anilin blue is resorted 
I, it must be in a very weak 
L. A mounting of a leaf and 
with flower buds in one cell 
)horated or carbolated water, 
I very pretty and complete 
r the Drosera. 

[Jtricularia is a floating, car- 
s plant which grows in the 

water of quiet ponds. On 
:ace of the water from five to 
javes are spread out like the 
of a wheel, and from the 

of these leaves the plant 

ipward its flower stalk and 

ird its root-like branches, 

freely in the water. 

the thickly branching fibres 
I long submerged stems, are 
[ innumerable little bladders 
les, not much larger than the 

a pin, each provided with a 



mouth, at the bottom of a sort of 
funnel of bristles, closed with a 
cunning little trap-lid which opens 
inward, engulfing and imprisoning 
whatever minute creatures or sub- 
stances may happen to be resting on 
it. In these sacks during the grow- 
ing season, we will find numerous 
microscopic water fleas, mites and 
beetles, with grains of pine pollen 
and other floating particles. The 
organic bodies will be found in all 
stages of digestion, showing that the 
plant derives nourishment irom such 
captured prev; and apparently its 
only means oi livelihood is trapping. 

When taken from the water and 
dried under slight pressure, the 
submerged portions of the XJtricu- 
laria win be found literary covered 
with diatoms ; and many very inter- 
esting chrysalids of water-insects 
will be found attached to them. 
These will all be washed off if the 
plant is bleached in chlorinated soda. 
To preserve them it will be neces- 
sary to remove the color in alcohol, 
and besides to handle very carefully. 
The staining can only be single ; and 
I have found a weak solution of 
eosin in water, to be the best 
material for coloring, showing at 
the same time the structure of 
the utricles and the captures con- 
tained in them. Specimens of new 
growths, showing the just forming 
utricles and the peculiar circinate 
mode of growth, should be included 
on the slide. Thfe mounting should 
be in camphorated water. 

The Pinguicula, another of the 
insectivorous plants, is found abun- 
dantly* on the more open plains, and 
not lar from wet places. It is a 
compact rosette of very light green 
leaves, growing close to the ground, 
from the centre of which rises a 
single flower-stalk, eight or ten inches 
high. The leaves have their edges 
turned up, forming a shallow trough, 
and on the upper surface are mush- 
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room glands, which exude a viscid 
secretion. Insects are caught and 
held by this sticky substance until 
they die. The nutritious matter is 
then dissolved out by an acid secre- 
tion, and is ultimately absorbed 
into the substance of the plant by the 

{rlands on the leaf. The edge of a 
eaf when excited by a capture will 
bend over upon it for a short time ; 
merely for tne purpose, I think, of 
more effectually securing it, and of 
bathing it in the secretions. The 
calyx and flower-stalk, as I have 
already mentioned, are thickly 
covered with the same mushroom 
glands that are found more sparingly 
on the leaves. I have never seen 
any evidence that the flower appen- 
dages took any part in the digestion 
of insects. They seem to be rather 
in the nature oi an ornamentation 
than of anything useful. For exhi- 
bition, therefore, or for double-stain- 
ing, the calyx and flower stem will 
be found by far the most attractive 
part of the plant. The best way to 
preserve them, as well afi all such 
small material, until wanted for use, 
is to put them green into a common 
morphia vial with a few drops each, 
of alcohol and water, and then to 
cork and seal them up tight with 
melted beeswax. To prepare them 
for the slide these objects may be 
treated precisely as recommended 
for sections of castor-oil plant, but 
should be mounted in a weak solu- 
tion of glycerin in camphorated 
water. 

If cells are made of rings punched 
out of the thin sheets of colored 
wax, used by artificial flower makers, 
and then coated with either liquid 
marine glue, or a mixture in equal 
parts of gold size and gum damar, 
dissolved in benzole, this method of 
liquid mounting may be as easily and 
safely performed as mounting in 
balsam. In very many cases simple 
water, made antiseptic in any man- 



ner, will be found far preferable to 
any other media, both for retaining 
the full and distended forms of mi- 
nute organs, and for bringing out 
the delicate markings of vegetable 
structure which the highly refrac- 
tive balsam would entirely obliter- 
ate. 

There is only one other insectiv- 
orous plant found in Floridar— the 
pitcher plant — Sa/rrdcenia vam- 
taris^ a species growing only in the 
South- Atlantic States. It is found in 
low and wet places among the open 
pine-barrens, but is not as abumto 
as the others which have beenm^t 
tioned. The leaf is a hollow, ens- 
eal or trumpet-shaped tube, wHl a 
flange or wing running up oneiie, 
and a hood which arcnes over fte 
orifice of the tube. During the 
growing season this tube is usually 
more tnan half filled with water, 
which we must suppose secreted by 
the plant itself, because the hood 
effectually sheds all rain water from 
it. Crowded into the bottom of the 
tubes of mature leaves, we shall al- 
most invariably find a mass of the 
hard and indigestible parts of insects. 
These creatures have been in some 
way attracted into that suspicious 
looting receptacle, and once in have 
been unable to get out again. A 
mere partially covered tube, how- 
ever, with a little water in it, is by 
no means a fly-trap. Not one insect 
in a hundred would fall into that 
weU and drown, if there were not 
some special device absolutely pre- 
venting it from crawling upward. 
Now a microscopical examination of 
the inside of the hood and tube of 
the pitcher plant reveals the most 
skilful contrivances for securing 
insect prey that could possibly be 
imagined. In the flrst place, fliere 
are in the upper part of the refiep- 
tacle and about the mouth, great 
numbers of sessile glands which se- 
crete abundantly a sweet fluid, very 
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y to ants and flies. Further, 
)n the inner surface of the 
[ mouth, a formidable array 
iratiyely lone pike-pointed 
U pointing backward and 
d. These grade off into 
nore blunt, but still exceed- 
irp-pointed spines, which 
jach other like tiles on the 
a house. This kind of 
ines the tube for a third of 
down, the spines growing 
il at last they grade off into 
airs which line all the lower 
le tube ; spines and hairs all 
downward. An insect at- 
; to retra(5e its steps after 
•rosial feast, would find 
wrhich it could penetrate or 
th the booklets of its feet ; 
ivetness of the spines, from 
:antly overflowing glands, 
)robably prevent it from 
ise of any other device that 
ay have for climbing glazed 
As a matter of fact no 
comes out of that prison 
aless it be with the single 
1 of one cunning spider, 
. some way finds a safe and 
eat under the hood of its 
^etable rival. 

)dies of the captured prey 
the fluid in the tube and are 
d or decomposed, but with- 
signs of putrescence, 
e the plant must at once 
le animal matter, for other- 
would cause the infusorial 
3h is called putrefaction, 
ier to show the internal 
of the pitcher plant leaf, it 
necessary to separate the 
hich bears the spines and 
om the rest of the leaf . To 
deces cut from the leaf, and 
ly those showing the transi- 
a one kind of spines into 
after being soaked in water, 
►ut into common nitric acid, 
brought up to the boiling 



point over an alcohol lamp. They 
should then be immediately washed 
in several waters, when it will prob- 
ably be found that the cuticle, both 
the inner and the outer, has already 
separated from the parenchyma. 
Tne specimens wiU need no further 
bleaching, and may be stained either 
in eosin, dissolved in water, or in 
anilin blue' in alcohol. As there is 
only one kind of tissue to be stained, 
it will be impossible to get more than 
one color in them. They should be 
mounted, or kept in water very 
slightly acidulated with carbolic 
acid. 

I cannot but regard the pitcher 
plant as the most highly developed, 
and the most specialized in its or- 
ganization of any of the insectivor- 
ous plants. It aiffers more widely 
from ordinary vegetation, and has 
more special and adapted contrivan- 
ces about it, than any of the others. 
Now, as I believe that the. truth of 
the modem evolutionary theory will 
be eventually brought to the test 
by well-studied monographs, made 
by microscopists, on some such 
highly differentiated organic struc- 
tures as this pitcher plant, I do 
not deem it a disgression to present 
here briefly some inferences which 
seem to me to arise from the devel- 
opmental history of this particular 
plant. Of course, if the pitcher plant 
was developed from other and ordi- 
nary plants, it had at one time the 
simple plain leaves of common herbs. 
It must have early commenced in 
some way, to appropriate insect food 
on these leaves, because every essen- 
tial change was for the betterment of 
the plant in this respect. The stem 
of the leaves soon began to put out 
flanffes or wings on each side — the 
phyllodia of the botanists, which are 
not uncommon among plants. And 
these outspread wings must have as- 
sisted in the absorption of insect food 
that was washed down among them. 
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Then the edges of the wings turned 
up, and curved around towards each 
other, until finally they met and 
grew together, forming a tube and 
a much more complete receptacle 
for decomposing animal bodies. A 
South American genus, the HeUarn- 
phora^ is just in this condition at the 
present time. Then from some un- 
known cause and in a way exceed- 
ingly diflScult to explaiUj our Sarra- 
cenza changed entirely its manner of 
capturing insects. The leaf bent 
over the orifice of the tube, forming 
the hood, and those remarkable 
spines and tiled plates were devel- 
oped on the inside of the hood and 
tube, growing backwards, contrary 
to the order of Nature. When all 
this was accomplished and fully 
completed, but not before, our plant 
could commence its career as the 
most successful trappist of either 
the vegetable or the animal king- 
dom. 

Now, according to the Darwinian 
theory, all these transformations 
were the result of innumerable slight 
and accidental variations, each one 
of which happened to be so benefi- 
cial to the particular plant concerned, 
that it got the start of all the others, 
and every time run them all out of 
existence. One cannot tell how 



many million times this extinction 
and reproduction must have occur- 
red, before our marvellously perfect 
little fly-trap was finally produced 
Excuse me if I confess that not all 
the canonical books of Darwin are 
sufficient to make me put faith in 
the miracles of accidental evolution. 
I believe in the fact of the gradual 
development of the organic king- 
doms ; for aU science teaches it 
But, 1 believe it was governed and 
guided by forces more potent than 
accident or chance. The Being, or 
the first cause, if you will, fliat 
originated the simple elementg of 
matter, and endowed them wititie 
power and the tendency to ^m- 
gate into developing worlds, m^i 
equally as well have endowed cerfiaa 
of them with the power and fhe 
tendency to aggregate into ever ad- 
vancing organisms. There k no 
chance, in the myriad forms of crjB- 
talline and chemical substances; then 
why should there be in the scarcely 
more varied colloid forms of living 
matter? In a world that unfolds 
from chaos in one steady line of pro- 
gress, that shows only design at 
every advancing stage, 1 must logic- 
ally place somewhere at its com- 
mencement the almighty fiat of a 
Designer. 



■o 



The Simplest Forms of Life.— V. Family Hydromorina. 

Individuals in naked, berry-like families which move by rolling and jumping 
They are little larger than those of Uvella virescens^ but are distinguished from them 
by the thick coat of the individuals which seems to be split in the middle. 

Genus. Hydromorum^ Ehr. (formerly Polytoma^ Ehr.) 
H, uvella. Common among algae in fresh water. 

VI. — Family, Dinobryina. 

Body spherical, metabolic, in a transparent, beaker-shaped capsule. By budding 
and the attachment of the younger capsules upon the margins of the older, tree-like 
colonies are formed, which frequently become detached from their original place and 
swim about free. 

Genus. Dinohryon Ehr. Sheath transparent, animals whitish, with 
red stigma. 

D, sertularia^ Ehr. L. (of the capsule) 0.04. Common among 
water plants. 
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VII. — Family, Peridinea. 

Body covered with an opaque, spherical or irregularly shaped, rough, two-shelled 
:arapace, which shows a spiral furrow in the middle, with slender flagella in front, 
lolor yellowish or greenish brown. 

Body spherical without any prolongation, Peridinium. 

Ceratium. 



Body irregular, with prolongations, 

I. Gen. Peridinium^ Ehr. Ca- 
•apace spherical, without prolongar 
ions. The body within sometimes 
uith a reddish drop of oil, {Oleno- 
linium, Ehr.) Multiplication by 
iivision, in which the two parts of 
iie carapace break or spring apart, 
rhe young, naked forms, cannot 
be generically distinguished. Some- 
time a large number are found en- 
dosed in a <;ommon crescent-shaped 
cyst, the development of which 
MS not yet been observed. 

p. tahidatuTTij CI. L. (JP. cinctum 
Bkf., Glenodi/nium tahuZatum^ Ehr.) 
Qirapace oval, consisting of large, 
jwlygonal, pieces. Transverse, fur- 
row somewhat oblique. L. 0.055. 
Common. 

P. o/piculaiMm. Carapace ovoid, 
Jonstructed of large, polygonal 



pieces, which are furnished with 
small points on the borders, and 
are separated by a smooth space. 
L. 0.05. Not uncommon between 
algae, characese, etc. 

P, cinctuTn^ CI. L. (not EhrA 
Carapace ovoid, smooth, not madfe 
up of different plates. Common 
among algae. 

2. Uen. Ceratiurn^ Schrank. Ca- 
rapace of irregular shape, with 
thorn like, straight or curved pro- 
longations. 

V, cornutum^ {Peridinium cor- 
nutum^ Ehr., C, hirundinella^ I^^j-)* 
Carapajce four sided, convex above 
the underside concave, the anterior, 
posterior and one lateral comer ex- 
tended into various prolongations. 
Movement wavering. L. his 0.166. 
In ditches where Chara grows. 



EDITORIAL. 



—Subscribers in England, or on 
he Continent of Europe, who have 
lot paid for the Journal for this 
^ear, can send the amount due, to 
dther Mr. Thos. Curties, of London, 
►r to Mr. I. C. Thompson, of Liver- 
pool. 



-o- 



—We regret to state that we have 
ot yet received a suflScient number 
f subscribers to cover the actual 
xpense of publishing the " Cata- 
>§ue of the Diatomaceae." About 
liirty additional subscriptions are 
ecessary, and until these are re- 
vived the work cannot be begun, 
^xnong the many Microscopical 
ocieties of this country, only two 
** three have ordered the "Cata- 
^gue," and at least half the sub- 



scriptions that have been received 
are from residents in foreign coun- 
tries. However, we are still confid- 
ent that the requisite number will 
be obtained within a few months, 
and that the work will soon be un- 
der way. 

The issue of the " Hand-book of 
Adulterations " will be also delayed 
until spring. We have found it 
impossible to prepare the manuscript 
in time to publish the book this 
fall. 



-0- 



— ^We have been favored with a 
complete set of the " Annales de la 
Societe Beige de Microscopic." The 
Belgium Microscopical Society was 
organized in July, 18Y4, and the first 
volume was published in 18Y5, en- 
titled the "Bulletin des Seances," 
which forms the first volume of 
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what have been since called the 
"Annales." From a pamphlet of 
ninety-five pages, the " Annales " 
have grown in four years, to a vol- 
ume of over four hundred pages, 
replete with valuable information. 
We have examined them with much 
interest, and it is with regret that 
we have to confess that there is not 
a Microscopical Society in this great 
country that can offer an equivalent 
publication of its own, as an ex- 
change for them. It would seem 
that there must be something radi- 
cally wrong about our Microscopical 
Societies, but just what it is and 
how to correct it, are questions very 
hard to answer. Certain it is, how- 
ever, that there is hardly a Micro- 
scopical Society in this country that 
is doing any work of sterling scien- 
tific value. The meetings are often 
very interesting, and much really 
useful information is imparted bv 
the members, but further than this 
we cannot go. As educators of the 
general piu)lic, our societies cer- 
tainly are of great value, but we 
hope the time will come when they 
may justly rank among the best 
scientific organizations of the time. 
We have always thought that in 
France the microscope is less gen- 
erally used than it is even in our 
own country. Nevertheless the 
'' Annales " before us indicate that 
those who do employ it there have 
used it to good advantage, and we 
are not sure but the Memoirs pub- 
lished by the Belgium Society with 
83 members are more numerous, 
and quite as valuable, as those pub- 
lished by the great Royal Micro- 
scopical Society of London. 

o 

Synopsis of Diatoms of 
Belgium. 

The first fascicle of Dr. Henri 
Van Heurck's "Synopsis of the 
Diatoms of Belgium " fully bears 
out the promises of the "Prospec- 



tus,*' which we have already n 
The figures are well drawn, j 
curate^ reproduced by the 
graphic process employed. T 
cicles consist entirely of plate 
one faced by a list of the na 
the diatoms figured. There 
descriptions whatever, the tex 
confined to a single volume, 
will be published after all the 
are issued. The classification 
ed is that of Prof. Hamilton 
with a few modifications, 
makes the work particularly 
to those who are unfamilia 
diatoms, is the fact that speci 
even varieties are figured S' 
fully that the novice can disti 
them without the aid of descri 
For this reason, the body of th 
is quite as useful to those ^ 
not read French, as to those \^ 
and as the classification itsc 
already been published in Th 
this too is accessible to I 
readers. 

The first fascicle consists 
plates, embracing 260 figures 

As the fascicles are to be 
at such long intervals, the co 
work can be purchased by tl 
very limited means, requirin 
an expenditure of from $] 
$3.00 every three or four n 
according to the number of 
in each fascicle, and every 
scopist who has the least inte 
diatoms, would find the wor 
useful. 

The second fascicle is ann< 
to appear about the first < 
month, and will contain 
plates. 

CORRESPONDENCI 

INJECTING APPARATl 
To THE Editor : — I have re 
much interest Mr. White's descri 
the injecting apparatus in your 
number. My friend, Dr. Henry Fr 
of this city, uses one of somewhal 
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construction, yet simpler. Mr. White uses 
hydraulic pressure, with a fourth pipe 
through the cork of the receiver to pre- 
vent overflow and destruction of the in- 
jecting fluid. But may not the pressure 
of the water be so great, that while one's 
attention is occupied with the process of 
injecting, the water will overflow ? In Dr. 
Froehling's apparatus, air is used instead 
(rf water and it is applied by means of a 
Davidson syringe. This is somewhat more 
tedious than the water process, but there 
is no danger of causing any overflow. The 
receiver is a "passive recipient" in the 
fonn of a demijohn, and the canulae are of 
glass (home-made, — ^as many of our in- 
struments should be). 

Why is it that works on microscopy do 
not describe any but the most costly ap- 
paratus? In my experience, those most 
interested in this branch of science are 
the least able to bear the heavy expendi- 
tures of money which the books require. 
Ttei let us try to invent cheap instead of 
0)1% instruments. 

Chas. H. Cockey, M. D. 
Baltimore, Sept. 1880. 

GLASS FOR SLIDES. 

To THE Editor: — To the inquirers 
in the Journal about glass for slides, my 
experience may be of use. 

Between the years 1877 and 1878, I 
roade many inquiries for glass for this 
^ at all the principal glass importing 
houses in Boston, New York and Phila- 
delphia. I wanted a reasonably good 
article, thin, clear, flat, smooth, and at the 
lowest price. At last I settled on a glass 
bought of Adolf Forster, 206 Church 
Street, Philadelphia (in 1877 and 1878), 
and sold by him as " Thin |^ white plate 
glass." This was in sheets 10>^ x 17 
jnches, thirty sheets in a box. This he 
M (1877-78) sold at 65 cents per single 
^neet, or 60 cents per sheet by the box. 
*S sheet cuts into 56 slides, there is a 
"Ule waste. I cut my slides myself, taking 
^ff the rough, sharp edges on a stone. 

^This glass is a polished plate glass, 
^^th good surface, and somewhat bluish- 
^^en in color. From 650 slides cut from 
^ass bought in 1877, I selected 50 of the 
JlJickest and 50 of the thinnest. The 
^*^ickest 50 averaged 1.43™"*' in thick- 
f^^ss, the thinnest 50 averaged 1.18°^- A 
j^t cut in 1878 averaged 1.22°»™- thick. I 
j^ve paid as high as 40 and even 60 cents 
*^r dozen for slides not so good as these 
^^ Yours truly, 

Wm. H. Brewer. 
New Haven, Conn. 



[Prof. Brewer has favored us with some 
of the slides above mentioned, for exami- 
nation. They are very thin and clear, and 
are the best home-made slips we have 
seen. — Ed.] 



BALSAM BOTTLE. 

To THE Editor : — In your July num- 
ber at page 139, is a description of a new 
mounting bottle for balsam, damar, etc. 
The device is simple and effective, but in 
my hands the mouth of the bottle is sure, 
sooner or later, to receive a touch of the 
balsam, and then the cork is apt to stick 
and twist off, and bits of cork to drop into 
the balsam. I have had a wooden plug 
turned for my balsam bottle, through the 
centre of which a hole is bored. Through 
this is inserted an ordinary rubber-topped 
dropping-tube. So far this arrangement 
has worked better with me than a cork. 

W. 

DRY MOUNTS OF POLLEN. 

To THE Editor:— In making a dry 
mount of the pollen of some kinds of flow- 
ers, as for instance, the red salvia, a dewy 
appearance may be noticed on the cover- 
glass between the pollen grains. In the 
case of the red salvia, this " dew *' has not 
been affected by two hours heating in the 
" dryer " of a kitchen stove, so I take it 
that it is not water, but some viscid me- 
dium from the anther. The damp appear- 
ance does not interfere with examination 
of the pollen grains, but it is rather un- 
sightly, and I would be obliged if some- 
body would suggest a means to get rid of it. 

A. L. W. 



OBJECTIVES. 

To THE Editor : — Mr. L. R. Sexton, 
of Rochester, has been kind enough to 
send me, from time to time, some of Mr. 
Gundlach's objectives, among others the 
1-10-inch of class " D." It having been 
claimed that this objective would resolve 
A. pellucida by simple illumination with 
mirror and lamp, when I received the ob- 
jective, I tried it on a balsam-mounted 
Moller's test plate, and thought that a glass 
at the price it is sold, would do well, if it 
would resolve the longitudinal lines on 
number 16, but to my surprise it resolved 
these, as well as numbers 17, 18 and 19. — 
I then tried number 20, not expecting to 
succeed, however, but to my great surprise 
and delight, did succeed to plainly resolve 
the lines on A, pellucida, and I did not 
use anything except mirror and lamp for 
illumination. 
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Another glass sent to me was a 4-10 
inch of 100 ® (with removable front, for 
usfe on opaque objects) ; now, though I am 
not of the opinion that a 4-10 is all one 
needs in histology, I believe that a 4-10, 
if a good one, is the most useful objective 
in histology, for, with this 4-10 inch, I can, 
by the use of low eye-pieces, get a low 
enough power for coarse structures and 
preliminary investigations, and it will give 
a clear, perfectly-defined image, with a 1-8 
inch solid eye-piece. By its aid I have 
followed and demonstrated the nerve ter- 
minations in the cornea (gold staining) 
where Powell & Leland's 1-4 inch, first 
class (class 1872) did not give satisfactory 
results. 

Henry Froehling. 



NOTES- 



— In reference to the statement on page 
175, concerning Mr. Tolles' stands at the 
meeting of the A. A. A. S., Mr. Stodder 
desires us to state that he "exhibited ten of 
Mr. Tolles' stands of six different construc- 
tions, and one binocular eye-piece, all 
contributed by friends who owned them." 

— The boxes of the Postal Microscopical 
Club, which were held by the officers dur- 
ing the Summer, have been started again 
on their circuits. The benefits to be 
derived from the operations of the Club, 
might be greatly increased, if more care 
were exercised by the members, in select- 
ing the slides for purposes of instruction. 

— Mr. D. S. Holman has recentlv de- 
vised, what seems to be the most perfect 
compressorium that has yet been invented. 
It differs from all others in being so ar- 
ranged that the large cover-glass is fixed, 
while the under-glass is moved up to it by 
means of a screw. The advantages of 
such an arrangement are very obvious. 
Mr. John A. Ryder, in the Journal of the 
Franklin Institute, states that he has 
studied the anatomy of the beautiful Cor- 
ret ha plumicoris with the instrument, 
with great satisfaction, and it has enabled 
him to demonstrate the presence of the 
"polar vesicle" in the earliest stages of 
the development of the shad. 

A combination of the animalcule cage 
and the siphon slide, also devised by Mr. 
Holman, seems to be a very valuable con- 
trivance. In a siphon slide, shad have 
been hatched under the microscope. 

We believe that the Holman compres- 
sorium is not now in the market, and it is 



said that its excessive cost (about $8 or lO^J 
will prevent it from coming into general 
use. We hope some makers of micros 
scopical apparatus, will provide a chear- 
and useful substitute, if it is possible. 



Exchanges. 

[Exchanges are inserted in^ this column with^:^ 
charge. They will be strictly limited to moui^-^^ 
objects, and material for mounting.] 

Well-mounted, typical Pathological and injeotet/ 
Hbtological preparations, in exchange for other v«reiJL 
mounted slides, Diatoms, Algae and Fungi prefexrct/ 

HENRY FROEHLING, 
59 N. Charles Street, Baltimore, Md, 



Diatomaceae from Lake Michigan (Chicago wiata' 
supply), mounted or raw material : also diatoms from 
other localities, to exchange for well-mounted DiattMB- 
aceae or other objects of interest. B. W. THOMiS^ 

1842 Indiana Ave., Chicago, IBi 



Lime sand, composed almost exclusively of ibo^ 
scopic Foraminifera, to exchange for micranonc 
material. H. A. GREEN, Atco,N.J. 



I would like to have the address of some posoi 
who has access to an abundance of Volvox ^obakr. 

W. W. BUTTERFIELD, Indianapolis, Ind. 



Pulyzoa, Palates of Mollusca, Foraminifera, Sppage 
and Holothurian-Spicules, Synapta-Anchors, CDirod- 
Ota- Wheels, Echinus-Spines, Minute Sea Shells, in ex- 
change for Polyzoa, Foraminifera, Histologic^ vx^ 
Pathological preparations, etc. Also, a quanti^ of 
Sea Shells in exchange for Land and Fresh-Water 
Shells. 

F. "M. HAMLIN, M. D., Auburn, N. Y. 



J. J. B. Hatfield, Arsenal Avenue, Indianap<to, 
Indiana, will exchange Bleached Plant-Sections for 
good Diatomaceous material. List furnished on v^ 
plication. 



Pleurosigmas and other unmounted Diatoms, both 
Fresh Water and Marine ; also Marine Algae, Yta&y 
and a large quantity of miscellaneous microscopical 
material in exchange for good mounted objects. 

M. A. BOOTH, Longmeadow, Mass. 



To exchange, well-mounted Slides of Hair for 
mounted or unmounted specimens of hair from the 
rarer animals ; lists exchanged. WM. HOSKINS, 

208 S. Halsted street, Chicago, IH- 



Nicely mounted Slides (opaque) of the Coal-tar 
Derivatives, chemically prepared, crystalline in form, 
showing their beautiful colors, in exchange for other 
well-mounted material. Chemical name and formula 
attached to each Slide. About a dozen varieties on 
hand. F. L. BARDEEN, M.D., 

305^ Meigs street, Rochester, N.»' 



Slides mounted from injected Frog's Gall-bladder, 
Liver, Kidney, Stomach, Intestine and other part** 
exchanged for other good and interesting P"*!** 
rations. C. BLASDALE, M-^;j y 

Jericho, Queens Co., N. »• 



Well-mounted, selected and arranged Diatoms, jj 
good histological, pathological or anatomical pf^P"'^ 
tion. State what you have, and terms of exchange- 

W. W. RINER, Gmene,Io««- 
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iew Stereoscopic OcnUr. 

a long and very instructive 

e in tne Zeitachrift fwr Mi- 
opie, Dr. E. Aboe hae de- 
id a new binocular arrange- 
which he has devised, and 
1 seems to poseesB several im- 
Dt advantages over those in 
. tlie present time. It may \ie 
J described, with the aid o£ 
lustration, afl follows, omitting 
ipecial reference to the ine- 
cal arrangements for setting 




idjosting the prisms : a and b 
27 arc two prisms so combined 
they form a thick, plain plate 
aae, the continuity of which is 
rupted by a veiy thin stratum 
: between the prisms, inclined 
e axis at an angle of 38°.5. 
liiickness of the Uyer of air is 



less than 0.01"". The rays from 
the objective, when they reach the 
air, are partly transmitted and part- 
ly reflected. The transmitted rays 
pass on through the prism a, and 
form an image of the object in the 
ocular S. The reflected beam, as 
shown in the figure, emerges from 
the lateral face of the prism & at an 
angle of 13° from the horizontal, 
and suffers total reflection from the 
face of prism h into the ocular B', 
the axis of which is inclined about 
13° to the axis of the primary tube. 
The distance of the two oculars 
from each other is adjusted by 
means of the screw at D, or by 
drawing out the oculars them- 
selves. 

The oculars are of the ordinary 
two-system kind: but on account 
of the different distances which the 
direct and the reflected rays re- 
spectively have to travel to reach 
the eye, the difference in the mag- 
nification thos produced is corrected 
by using oculars of different con- 
structions. 

The most usual form of binocular 
microscope is restricted in its appli- 
cation to rather small magnmca^ 
tions; Tolles' and Stephenson's 
binoculars, however, are not sub- 
ject to this objection, but the 
former greatly increases the length 
of the tube, or, when this defect is 
corrected, the optical action of the 
objective is deranged because it is 
then used with a shorter tube 
than it was intended for. Stephen- 
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son's binocular works well, although 
it requires a tube of special con- 
struction which cannot be also used 
as a monocular. 

In the above described arrange- 
ment of Dr. Abbe, however, all 
these defects or objections are over- 
come. It will be observed that the 
plan differs from all others in that 
the beam of ravs from the objective 
is not bisectea, but by a symmetri- 
cal division of the rays by partial 
reflection, which may be enected at 
sxij part of their course, the neces- 
sary conditions for binocular vision 
are secured. The binocular eye- 
piece can be used with any desired 
magnification, and can be made to 
give either stereoscopic or pseudo- 
Bcopic effects, at pleasure, by the 
use of suitable diaphragms in or 
above the oculars. The intensity 
of the reflected rays is scarcely >3, 
while that of the axial ray is about 
fi of the entire light ; but this con- 
siderable diflEerence in the bright- 
ness of the two images is not only 
not a defect in the apparatus, but is 
a real advantage, tor experience 
has shown that the production of a 
good stereoscopic effect requires 
one perfect and clear picture, be- 
side which the other may, without 
noticeable detriment, be far less 
perfect, and it is to be presumed 
that the same result would follow 
any difference in brightness. More- 
over, one eye is more sensitive to 
light than the other, and the dif- 
ference in the intensity of the 
two images is an advantage, on 
account of this physiological pecu- 
liarity. 

o 

Rubber Cell for Opaque Objects. 

Mr. H. F. Atwood has invented 
a new kind of cell for opaque 
mounting, which we illustrate this 
month. The following account is 



taken from the circular with which 
Mr. Atwood has favored us :— 

"A considerable experience in 
mounting opaque slides during the 
past few years has convinced me 
that much of the labor incident to 
it could be avoided, if a cell of 
suitable material and shape could 
be produced at a nominal cost 
This, I think, has now been at- 
tained, and I take pleasure in sub- 
mitting one for which I claim con- 
venience, cheapness, and general 
utility. With it the amateur can 
produce a slide fully as perfect, and 
with as great a degree of neatDe» 
as can the professional. The oellis 



Fig. 28. 

of hard rubber, highly polished, and 
of attractive shape ; the base is 
solid, thus giving a black back- 
ground of rubber; around the top 
IS a ledge fitted to receive a one- 
half inch cover-glass; this, being 
secured by a trine of shellac, or 
any similar cement, completes the 
mounting. The cell may be at- 
tached to a glass slip by any cement, 
before or after preparation. For 
exchanges it offers superior advan- 
tages, inasmuch as the cell, with 
objects enclosed, may be sent 
through the mails independent of 
the glass slips, the recipient attacli 
them. In this way a saving is 
made in postage, and no risk of 
loss by slips being broken in transit. 
'They will solve the problem 
which often perplexes the student 
or collector who is crowded for 
cabinet room. Many objects for 
future reference may be moonted 
in this simple cell, numbered and 
put away without a slide, a cabinet 
drawer holding two hundred of 
them, while but forty slides could 
be accommodated in the same 
space." 
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new "Acme" Microscope. 

esare. John W. Sidle & Co., of 
castef, 

already 
■known as 
mannfac- 
rs of the 
I"Acme" 
i, which 
■w deeign- 

afi " Kg. 
bave just 
Eected a 
«• stand, 

"Acme 
2," a cat 
which is 

preaent- 



small " Acme," ' 
ih was the result 

the combined 
pledge and gkill 
Profeesor J. E. 
:h and Mr. Sidle, 
Uy became a fa- 
:e with micro- 
igts,andhash'id 
believe, a large 

already The 
ir stand is more 
plete, as may he 

from the 
stration 



which IS 
^ven ap 
, to the 
cular, but 

B good for 



lie stand is entirely of brass, 
ly finished, and stands abont 
iches high when in use. The 
es are of full length, 9j^ in- 
from the lower end of the 
■piece to the upper end of 
'-tube ; thus, with length of 



lens-mounting, giving the standard 
length of ten inches. The fine 
adjustment moves the entire arm, 
and with it the bodies. The 
fine adJHstment-ficrew has fifij 
threads to the inch, and the 
head is divided into 20 parts 
for approximate meaenre- 
ment of the thickness of cov- 
er-glasses. The coarse adjust- 
ment has large pinion-headsl 
giving great control over the 
motion of the bodies. The 
binocular bodies are adjuetaHe 
by rack and pinion. The bin- 
ocular prism is con- 
tained in the usual slid- 
ing box, in a nose-piece 
that httf in the lower 
end of body tube by a 
well made bayonet- 
catch. 
By re- 
moving 
the nose- 
piece, a 

dear 
tield is 
given to 

lenses 
having 
the IJ^ 
in. screw 
and by 
Bcrewing 
into this 
tiirtviil iiii ordinary 
uose-piecii vrith bo- 
I'icty screw, one is 
thus prepared for 
the use of low power 
lenees of wide angles 
without having them 
handicapped by the 
several diaphragms of tne binocular 
arrangement. This is an improve- 
ment which we re^rd as one of 
considerable value. Most binocular 
stands do not permit of the em- 
ployment of wide angled objectives 
to their best advantage. The stage 
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IB large and firm, the sinipler form 
liaving a black glaes top with elid- 
ing object-carrier. All the stages 
rotate, and are furnished with a 
means of centering by lift and press 
screws. All are provided with a 
slip for Maltwood finder. The me- 
chanical stage furnished with this 
stand has motion of about ^ of an 
inch at right angle8, by rack and 
pinion ana quick -thread screw, and 
18 also provided with a black glass 
top. The stages are thin, admitting 
the use of very oblique light. For 
light of still greater obliquity, the 
Btage may be turned over so as to 
have the object slide on the lower 
slide of the stage. The iitting on 
which the stage reverses isgraduated 
in single degrees for twenty de- 
grees upon eittier side for experi- 
ments in resolution of lined objects. 
This is accomplished without throw- 
ing the object out of the center of 
the swinging substage. The Bub- 
Btage swings on a circle of 3j^ in- 
ches diameter, and is graduated to 
degrees ; it moves along the swing- 
ing bar by rack and pinion. The 
aub-stage may be centered in the 
optic axis by two milled beads. This 
centering ariimgement is of new 
construction, and is contained in 
the space between the substage 
ling and the slide, thus doing away 
with the clumsy ring and set-screws 
found on some of the substages by 
other makers. 

The foot is a large tripod filled 
with lead for weight, and may be 
removed from the pillar, or may be 
turned in any position in reference 
to the stand. 

The mirror is large, and is botli 
plane and concave. It is so mounted 
that the entire miiTor and frame 
may he removed, and a toy wax- 
candle (in holder) inserted for meaj;- 
Tiring angle of lenses. 

The engraver bus not done justice 
to the stand. The graduation on 



the circle has been omitted, au^ 
the connection between the sut^ 
stage and the bar is not shown. 

A Catoptric Immersion 
Illamlnator.* 



Ab the subject of immemc:^ 
illuminators is now before the S^ 
ciety (and 1 am veir glad it 
so, for without their nelp the f*"^ 
resolving powers of the rec^^j 
large-angled objectives cannot ^ 
utilized), it may not be out of ?!»« 
to lay before the Fellows a btief 
account of an immersion condeitter 
of very simple constnietion wldci 
I devised in 1877. 

The diagram shows the form and 
size of the instrument which I uow 
use, although it is sufficiently ob- 
vious that other sizes, in the same 
ratios, may easily be made— in fact, 
I have such. 

The apparatus is simply a plano- 
convex lena of flint glass, worlied 
on a one-inch tool, and having a 
diameter of 1'2 inches, which is 



,.j^ J':.;:?!^ 



Fig. 30. 
then " edged " down to one inch, as 
being more convenient in size, and 
as giving an aperture Bufiicient for 
our pni-pose. 

The upper or convex side of 
the lens is cut down or flattened, eo 
as to gives a surface -^ of an indi 
in diameter, with which the slide is 
to be coimected, when in use, by » 
drop of oil or water. 

It matters not which fluid '* 
nsed as long as the objective haa * 
numerical aperture not exceeding 
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3 (the index of water), and it is 
^:ry improbable that this will ever 
^ exceeded to any great extent, as 

" is the ideal maximum of even 
oil-immersion. 

The upper curved surface of the 
8 is siJvered, and beneath the 
8, a flat silvered plate, A^ of an 
iC5h thick, and corresponding in 
^e and position with the upper 
^.ttened surface, is balsamed. 

It will be seen that the incident 
a.j is normal to the under-surf ace, 
oapinges on the curved silvered 
tirface, and is thus thrown back on 
lie plane, or under-surface of the 
ens, whence the more oblique rays, 
falling beyond the critical an^e, 
ire totally reflected, and converge 
to a focus, giving a numerical an- 
gle of 1.30=120^ in balsam. ^ 

The object of placing a silvered 
glass disk beneath the lens is two- 
fold: in the first place it reflects 
-lie less oblique rays which fall 
mthin the critical angle, and in the 
iecond it tends to diminish the 
spherical aberration which in this 
gone might otherwise be felt. 

The stop is placed about 4 of an 
inch, or less, below the condenser, 
and the opening used is of a lens- 
shaped form, as giving a broad 
beam without any appreciable 
spherical aberration in so narrow a 
zone of light. 

It will be found that this instru- 
ment will work through any ordin- 
ary glass slip, gives a brilliant light, 
and, having no refracting sur&ce, 
18 necessarily achromatic, whilst 
the spherical aberration, as previ- 
ously pointed out, is inconsiderable. 

If used with a dry lens of the 
li^hest power on a balsam-mounted 
>b]ect, the light, unable to pass the 
ipper surface of the covering-glass, 
8 thrown back on the object, giv- 
ing opaque illumination; on the 
3tner nand, with dry objects adher- 
ing to the slide, the well-known 



dark-ground illumination can be 
obtained with any objective I have 
yet seen. 

0— — 

Tke Illumination of Opaque Ob- 
jects under High Powers. 

BY ALLEN Y. MOOBE. 

For some time past, I have used 
what I believe to be a new method 
of illuminating opaque objects un- 
der high powers, which is so cheap 
and so effective that I herewith 
give a description of it. 

The object must be mounted dry, 
on the cover, and the wall of the cell 
should be narrow, and of transpa- 
rent cement, such as Canada balsam, 
dammar, etc. Now, all that is ne- 
cessarv, is to get the light to enter 
the slide at the "plus angle,'- and 
this I accomplish by using a Wood- 
ward prism d^ having immersion 







Fig. 81. 

contact with the slide. Fig. 31 illus- 
trates this : a represents the slide, 
J the cover-glass, c the cell-wall 
of transparent cement, e the front 
of the objective, and f and g the 
paths of two rajrs of light. 

First, following the path of/*, it 
is easily seen that its action is the 
same as that of Wenham's reflex 
illuminator — brilliantly illumina- 
ting objects, transparent or translu- 
cent, tnat may be on the slide. 
For this purpose it is, of course, 
unnecessary to have the cell-wall 
transparent. Following the ray 
g^ it is readily seen that it enters 
the cover and traverses it, brilliant- 
ly illuminating any object adherent 
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thereto. The diagram renders fur- 
ther description superfluous. 

Though the result will be the same 
if the prism is either above or below 
the sliae, it is better to have it above 
a^ there is then no danger of letting 
any light pass outside of it, and en- 
tering the slide at less than the angle 
of total reflection. To make this 
device still cheaper, the prism may 
be dispensed with and a small drop 
of glycerin, balsam or other highly 
tefiactive fluid put in its place. 

Only dry-objectives can be used 
with tnis illumination, for the stra- 
tum of fluid, of an immersion lens 
would prevent reflection from the 
upper surface of the covering 
glass.' 

I have used this method with 
magnifying powers of four thou- 
sand diameters — ^having plenty of 
light and good definition. I do not 
mean to claim that this is equal 
to the more expensive methods — 
such as the vertical illuminator, etc., 
but still it is of use at times and is 
exceedingly economical. It may 
not be new, but I have never heard 
of its having been in use before. 
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On MouQting and Staining 
Pollen. 

At a recent meeting of the New 
York Microscopical Society, Dr. 
W. H. Bates, of ferooklyn, exhibited 
some of the most beautiful slides of 
stained pollen. They were prepared 
by the Rev. J. T. Brownell, and 
the process was described as fol- 
lows : — 

1. Place a small quantity of pollen 
on the centre of the slide. 

2. Place a small drop of staining 
fluid (anilin dissolved in alcohol) 
upon the pollen. 

3. Wash, by dropping on pure 
alcohol until all trace of sediment, 
or of stains upon the glass among 



the pollen grains, and washed aw^^ 
4. Wipe clean with a dry clott 
drawn over the end of a point^cl 
stick, turning the slide rapidly 0:11 
the turn-table. 

- 5. When thus cleaned and qui-fce 
dry, put on a drop of spirit of tim j- 
pentine. 

6. Put on the balsam, and cov^r. 
A few kinds of pollen are di a- 
torted by the action of alcohci^l. 
Some of these can be stained Iz3y 
the use of an ammoniated soluti<z>n 
of anilin. Those that wiU not b^ 
this solution may be mounted 
stained, beginning at process <5. 
The slides that were shown Ik>i« 
evidence that Mr. Brownell is oxie 
of the neatest and most tasteful of 
mounters. 
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Concerning Eye-pieces. 

It is well known that the magxai- 
fying power of the eye-pieces m£i-<ie 
for the microscope by diflEer^iit 
makers varies considerably. Soxne 
time ago Mr. W. H. Bulloch, of 
Chicago, sent a series of measn-i^ 
ments of eye-pieces to the Editor of 
this Journal. The results are giv^cn 
below. The rule which Mr. Bmlocli 
followed for determining the focal 
length of the eye-pieces may be 
stated as follows : MvUiply t^7h^ 
focal length of the eye-lens andjie^^^ 
lens together a/ad divide theprod^9j£^^ 
hy the distance between the len.^^^ 
{which is half the sura of th^^^^''^ 
joeal lengths). 

Example: What is the io<^^^ 
length of an eye-piece, the field-l^"^^ 
of which has a focus of 2.5 and t: 
eye-lens a focus of 1.25 inchs? 
culate as follows : 2.5 X 1.25=3.1 
2.5 + 1.25=3.75 and3.75-f-2=l-^ 
(distance between the lenses). 3.t 
^1.87=1.67 which is the 
length required. 

fi the summary of results gi 
below the eye-pieces of the 
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omination are given together. 
5 first two mimbers designate 
focal lengths of the field and 
-lenses respectively, the last 
nber the equivalent focal length 
:he eye-piece. 

• A " OR " No. 1 " Eye-pieces. 



|eck, 2j^, 

>ouch, 2}{j 

jTunovr, 2^, 

McAllister, 2^, 

ilerz, 2^, 
^owell & Lealandy 2^^, 

/crick, 1 14^, 
^entmayer, 
French, 



2^ 
2A» 



J< = i.66. 
^ = 1.6. 
^ = 1.58. 

^ = 1.73. 
5^ = 1.91. 

^ = 1.46. 
J? = 1.88. 
^=1.62. 



'' B " OR " No. 2 " Eye-pieces. 



i.75» 
1.625, 

15^, 



Beck, 
Grunow 
McAllister 
Merz (N^i>^), 
5wift, 2, 

Polles (Student) I J4, 
/crick, 2.25, 

'entmayer 1625, 



.87 =1.16. 

.87 =1.13. 

^ = .89. 

I. =i.33- 

I =i-33- 

H =1. 
1.125 = 1.5. 

.8 = .91. 



^ C '' OR " No. 8 " Eye-pieces. 



teck, 
lerz, 

•wift, 

^erick, 

-entmayer, 



1. 10, 

1-35. 
1.25, 

1.71, 

125, 



.55 = 
.5 = 



.74. 
•47- 



.625= .84. 

.63 =r .92. 
.625= .84. 



?rom the above figures it will 
observed that the equivalent 
-^l length of " A " eye-pieces 
-ies from 1.46 to 1.91, of " B " 
5-piece8 from .89 to 1.33 and of 
' " eye-pieces from .47 to .92. 
It will readily be seen that the 
Jsent method of designating eye- 
ees, as " A, B, C," or as " No. 1, 
. 2," etc., conveys no definite in- 
timation as to their magnifying 
^er. Mr. Bulloch does not claim 
t the rule given above for calcu- 
Uff the focal lengths is accurate, 
me results are sufficiently exact 
practical purposes. 
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A Series of Hints In regard to 
Mounting. 

by c. m. vorce. 

Carbolic Acid in Mounting. — 
I find that an object which has 
been macerated in potash can be 
mounted in balsam without drying 
by the following procedure. Take 
the object from the potash solution 
and arrange it on a glass slip, for 
which purpose a piece of window- 
glass two inches square is very con- 
venient. If necessary wash it with 
pure water, using a camel's hair 
pencil if you wish, then drain away 
the water and wipe around the 
object, add strong potash solution 
and after it has been in contact with 
every part of the object for a few 
minutes drain it away and again 
wipe the glass as close around the 
obiect as practicable. Add carbolic 
acid (pure) in considerable excess, 
and warm the slip gently ; this 
causes the object to become opaque 
but do not be disconcerted by tnis. 
After a time, say 15 minutes for a 
small thin object, warm the slip and 
pour off the acid, and again wipe. 
Add more clear acid and transfer 
the object to a mounting slip, which 
is easily done without injuring the 
object as follows : Lay the slip on a 
box or block of about its own width, 
and half an inch or more in height, 
pour the acid from the square slip 
on to the middle of the mounting 
slip and, reversing the square slip, 
bring it down upon the drop of 
acid, so that the object may tirat 
touch it when, with a little care, the 
object will settle down into the acid 
without being much, if at all, dis- 
arranged. If necessary it is then 
arranged under the dissecting mi- 
croscope, and when brought into 
the desired position, if it is clear 
and quite transparent, the acid is 
drained away, Tbalsam added and 
the mount completed. 
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)und to require deaning, it 

done with needles and a 

^as in ordinary cases. If clean 

)t transparent, warm and set 

under a bell-glass until it is 

^mount, making another change 

nd if necessary. In all cases 

best to take the last change of 

from a bottle kept specially 

and pure for that purpose. 

>ject8 macerated in acetic acid 

be treated in the same way. 
Dropping tubes. — The most con- 
fenient way of applying fluids and 
Reagents in microscopic^ work that 
~ am acquainted with is to pass a com- 
mon " medicine dropper^' through 
the cork of the bottle containing 
the fluid used. This idea is not 
original, I saw it in some publica- 
tion, I do not remember where, but 
it deserves renewed notice. I have 
used such a medicine dropper to 
hold and applv glycerin jelly, with 
great satisfaction. It is tilled from 
tne general supply while warm, and 
aft^r cooling is fitted into the cork 
of an empty bottle where it is kept 
while not in use, so as to avoid dust 
and mould. The small quantity in 
the dropper is quickly warmed over 
the lamp when needed, and just 
enough can be put on the slide 
without causing any air-bubbles. 
Several slides can be mounted from 
the dropper without relilling it. 
Tubes longer than a medicine drop- 
per, drawn to a very fine orifice and 
capped with the bulb of a medicine 
dropper are also very convenient 
for innumerable purposes. 

Wax-cells. — So much has lately 
been said about wax-cells that I 
think a little more cannot be amiss. 
I have some that are utterly de- 
stroyed, and more that are very 
much injured by the deposit on the 
under side of the cover. The worst 
of these were mounted by one who 
was given to using turpentine to 
soften the wax; tnis is probably 
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the cause of the deposit in th< 
slides. My own mounting are ver 
free from this trouble, aKhoiigh 
made with wax-bottomed and 
phalt-covered cells. I think 
reason of this is that my oells 
mostly made a long time befoi 
they are used. My business is sa(^^]^ 
that I can only devote time to ic^^ 
croscopy in the mornings and eve. :^ 
ings. Hence most of my work ^ 
interrupted by twelve-hour int^^i. 
vals. To save time I make ur^ ^ 
lot of cells at once, using donbj^ 
thick pond-lily wax and brass etl^ 
tain nngs, sometimes a little 9i^ 
tened. To make the cell, I plao? 
the ring on the wax and mmi 
down with a slip, then with aiet 
penknife blade, I cut around fts 
ring outside and lift it out. Ik 
disc of wax is then punctured from 
below with a needle in 2 or 8 phoeB 
near the middle, and if not alrei^ 
raised a little in the centre, it ib 
gently bent with the fin^r, so thftt 
when placed on the slide it wilV 
touch only at the edges. The rinfi^ 
is now placed on the centre of 3?" 
slip in the turn-table, and gently 
pressed to make it adhere. Theg"^ 
removing the slide it is held over 
lamp, keeping it level; the wi 
first softens at the ring and as th 
softening proceeds towards the cen 
tre, the air escapes through ih 
needle holes and blisters are pre 
vented as the wax settles dowii-^ 
upon the slide. Before the wax 
actually melts, the slide should be ,^ 

removed and returned to the tuni-^^ -^^ 
table to see if it is still centered. If '^"^ 
the wax does melt, no harm is done 
unless the ring slides from its place 
before it cools. When cool the ring 
is firmly fixed and it is then coated 
on the turn-table with Brunswick 
black, though perhaps shellac would 
be safer from liability to the " sweat 
ing." Having prepared from 4 to ' 
dozen cells of dinerent sizes, the 
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id away in drawers, and after 

3, 3 days to 3 weeks, as my 

allows, I coat the cells again. 

when this second coat is dry, 

ime after a week, I consider 

Ah fit for use. In mounting 

nothing to fasten the object 

5 wax, but press it down with 

ile or a shaved splint of whale- 

or the finger end in many 

Objects in fluid I allow to 

rate in the cell and leave 

ed from one ni g ht to a day or 

IS may be. when I come to 

the cells I use covers cut by 

)wn cover cutter just large 

jh to rest inside the braes rings 

ut falling through. Then tne 

between the edge of cover 

3p of the cell is filled up with 

by means of a pointed knife- 

, using the wax as putty is 

on a window. The mounts 

low be left for finishing till a 

e time, but I usually apply a 

coat of cement before putting 

away, and at any time after- 

when I find time I go over 

again and usually a third time 

e finishing. I have cells made 

months ago, and when I come 

3 them for mounting, I shall 

10 dread of their afterward be- 

ig dim. 



■o- 



Blood-corpnscles. 

[ article recently published in 
Medical Record^ by F. H. 
3art, M. D., afford a very in- 
king summary of the views 
1 prevail at the present day 
jrning the origin of blood- 
iscles and their structure. A 
extracts from that article can- 
"ail to be of interest. It is 
alt for us to conceive of th^ 
'tions of physiology at the time 
the circulation of blood was 
own, and it is not surprising 
we should hear of strange no- 



tions and absurd fancies which held 
sway at that time — three centuries 
ago. The following extracts are 
taken from the article mentioned 
above : — 

" Now, it might be interes\;ing, 
perhaps, to give an elaborate account 
of the ideas men early entertained 
respecting this important tissue : 
but as most of these are so absurd, 
and the labor to collect them so 
great, it may here be agreeably 
dismissed. Sufiice it to say, however, 
that not only was the circulation 
totally unknown, not even suspected 
by them, but the blood itself held 
no place of any value in the curious 
speculations that formed the basis 
of their systems. Its existence in 
the economy was regarded rather 
as an accident than as a means of 
nutrition, and the vessels in which 
it is contained were supposed to 
subserve quite a different end. Hip- 

Eocrates aid ndt discriminate at sul 
etween arteries and veins. Ari- 
stotle did recognize the difference, 
but yet held the blood as subsidiary 
to tne vessels. He differed from 
his predecessors in maintaining that 
the veins arose in the heart, while 
they maintained that they arose in 
the head. Galen endorsed essen- 
tially the same ideas, except that 
he looked upon the liver as the 
source of the veins. So great was 
the authority of these men and the 
reverence for them during the mid- 
dle ages, that none dared to dispute 
them, and their empty assumptions 
held their ground. Even Mondino, 
who dissected at Bologna, 1315; 
Achillini, Scarpa, and Messa, in 
Italy ; Sylvius and Stephanius, in 
France ; Vesalius, a native of Brus- 
sels; Fallopius, his successor at 
Padua, and Eustachius, said naught 
to contradict them. The infortu- 
nate Servetus, 1552, was the first to 
distinctly speak of a circulation now 
termed pulmonic ; but the value of 



210 



THE AMERICAN MONTHLY 



[November^ 



this truth is, in his work, much 
clouded by the traditional fancies 
of the a^e concerning the "vital 
spirit." For this assertion, Servetus 
and his book, Chriatianismi Res- 
titutio^ were burned the following 
year, and only two copies of this 
curious book are now extant. His 
discovery would, no doubt, have 
fallen into oblivion, had not Bialdus 
Columbus, 1559, publicly corrob- 
orated it. Light was now dimlv 
dawning upon anatomists, and it 
Hcems queer to us, in this progi*es- 
sive age, that when, besides the 
above, Andrew Cesalpinus noticed 
the swelling of veins below ligatu- 
res, and Fabricius, of Acauapen- 
dente, showed that the valves of 
veins discovered by Sylvius opened 
toward the heart — it seems queer, 
I say, that Fabricius did not dis- 
cover the circulation, but left that 
glory to be reaped by his pupil, 
William Harvey, 1616-1628. So 
true is it, observes Cuvier, Hhat 
we are often on the brink of a dis- 
covery without suspecting it ; ' so 
true is it, I might add, that a 
certain succession of time and of 
pei*sons is generally necessary to 
familiarize men with one thought 
before they can advance to tnat 
which is next in order. * * * 
" The corpuscles, from the singu- 
larity of their appearence and orga- 
nization, have attracted an unusual 
share of attention, and have been 
the subject of almost innumerable 
observations and experiments. They 
were discovered by Swammerdam 
in 1658, afterward by Malpighi in 
the hedge-hog, in 1661, who at first 
thought them to be globules of fat. 
Leeuwenhoek, in 1673, detected 
them in human blood and examined 
them very critically, and it was 
from this time that their study 
commenced in earnest. Thev were 
first described as globules noating 
in the liquor sanguinis; but, as 



observations were multiplied, erros 
and absurdities were advanced pa:^ 
passu, Leeuwenhoek himself L 
vented a fanciful hypothesis, whi 
had a long and powerful influei^^ 
over the most enlightened of pt>j 
sicians — ^that the red corpuscles o 
the blood were composed of a series 
of particles descending in regnJar 
gradations : thus, each corpuscle 
was supposed to be made up of six 
particles of serum, and each particle 
of serum of six particles of lymph, 
etc., etc. This hypothesis, for whieii 
to our mind there is not the shglif- 
est foundation, was so suited to the 
mechanical genius of the age tU 
it formed the basis of manv Earned 
speculations, and even a leaturein 
some pathological ideas of Boer- 
haave. It maintained its hold uutil 
the time of Haller, when it was re- 
placed by another one. 

"Next to the observationfl of 
Leeuwenhoek, those of HewBon 
were the most elaborate, and had 
at least the appearance of great 
accuracy. He described the '*red 
particles " as consisting of a solid 
centre surrounded bv a vesicle filled 
with a fluid. He informs us that 
by adding water to them they swell 
out. He also mentions the df act of 
chemical agents on their form, etc 
* * * The red corpuscles were 
also examined by Torr6, Monro, 
and Dr. Young. Torr6 supposed 
them to be flattened, annular bodies 
composed of parts cemented to- 
gether. To Monro they exibited 
3ie appearence of circular flattened 
disks with a dark spot in the centre 
— due, he conceived, not to a per- 
foration, as TorrS had imagined, bnt 
to a depression. * * * 

" For many years the red corpu- 
scles we indisputabl V held to have a 
definite cell- wall; but some time 
past, notably in the last few years, 
a change in opinion has been made, 
and now in most of the text-books 
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on physiology it is expressly stated 
that tnev do not have one. The 

{peculiarity and persistence of the 
orm of these corpuscles, their 
behavior on the application of pres- 
sure, and the presence . of one line 
only to distinguish the diflPerence in 
density of the -contents of the cell 
and its surrounding medium, when 
two should exist— namely one to 
denote the diflEerence in aensity or 
degree of refraction of the cell 
contents and its wall, and a second 
to show a like difference between 
the cell-wall and its surrounding 
medium, whatever that may be — 
are certainly in favor of the latter 
view. Investigations of Dr. Jos. 
G. JRichardson seem to go to con- 
tradict this view and to hold to 
&e old. 

" The conclusions reached by him 
were based upon observations on 
human corpuscles, and on those of 
the menobranchus or proteus. Ob- 
jective used, -jV inch. He states 
and clearly proves the corpuscle to 
be composed, of " hsemato-crystallin 
freely soluble in water," and a se- 
cond substance, " whitish in hue 
and insoluble in water." But when 
he considers this latter as consti- 
tuting a cell-wall, it is then that we 
<5annot but differ from him. * * * 

*' The criticism of Dr. Kichard- 
fion's deductions, ably stated by a 
reviewer, lies in this : 'that because 
these phenomena are compatible 
with the supposition that there is a 
cell-wall to the corpuscle, he thinks 
they cannot be compatible with any 
other view.' * * * 

" Indeed, the explanation of Kol- 
lett of the structure of the corpuscles 
is most consistent with the obser- 
vations of microscopists. He con- 
siders the corpuscle as formed of 
"oikoid" (analogous to stroma), 
which takes up the hsemato-crystal- 
lin in solution — but that there 
is no cell-wall. That something — 



aame it ' stroma, ' ' oikod,' ' shell,' 
which you please — does remain 
when the coloring matter is dissolv- 
ed out, no one can deny. This is 
better named stnictureless, jelly- 
like " frame-work," which it may, 
but to us undoubtedly is, though 
Dr. Kichardson considers it to be 
the cell-wall. * * * 

"The question now naturally 
arises, that if these morpholoffical 
constituents of the blood have elicit- 
ed so much study and controversy, so 
much investigation , and withal are 
so important in the economy, what 
is their origin, their mode of deve- 
lopment, of evolution? What is 
their relation to one another ? Wliat 
bearing do they have on other or- 
gans 01 the body, and what is their 
significance in pathological pro- 
cesses and morbid conditions ? In 
all vertebrates, two sets of cor- 
puscles are developed at different 
periods of life: a first set exists 
until the lymph and chyle-corpuscles 
appear ; a second, which are devel- 
oped from the last two. The former 
are simply the embryonic red cor- 
puscles, H^ow, in order to compre- 
hend the origin of these cells in the 
embryo, we may first state the 
outlines of embryology. By the 
proc3SS of segmentation the Blasto- 
derm is formed which represents 
the germ of the future being. Its 
two or three layers each give rise 
to distinct tissues and parts of the 
body. They are the epiblast, the 
mesoblast, and hypoblast. The me- 
soblast, with which we are concerned 
gives origin to the connective-tissue 
group, the muscles, lymphatic and 
vascular systems, and their acces- 
sories — hence the blood. The cor- 
puscles and vessels are formed in 
the germinal area, the area vascu- 
losa. These, termed ' embryonic 
red corpuscles,' are plain, spherical 
masses of protoplasm, containing a 
nucleus.They are slightly larger than 
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those of adult life, and appear at 
the same time as the vessels and 
heart. The cells of the mesoblast, 
from which these are developed, 
are called ' embryonic cells,' and 
are granular and spherical. From 
them the most widely differentiated 
tissues are developed. Each one 
appears to have its peculiar mode 
of expression of vitality impressed 
upon it, and hence some go to form 
connective tissue, and others the 
embryonic nucleated red corpuscle. 
In their development into the latter 
they become clearer, and are slightly 
tinged with haemoglobin. At the 
same time that this formation is oc- 
curring, lymph-corpuscles are pour- 
ing into the circulation from the 
lympathic glands. As seen by 
Bemak in uie eiibryo fowl, the 
nucleated red multiply partly by 
division. Kolliker noticed the same 
thin^ in the mammal (the rabbit^ ; 
80 did Frey and Paget. When, m 
the development of the embryo, the 
lymph-corpuscles appear and are 
added to the blood, they supersede 
the embryo-corpuscles; and it is 
noticeable that this occurs in the 
frog at the time of the disappea- 
rance of the external branchial, and 
in the chick by the closure of the 
visceral branchial clefts. Kolliker, 
confirmed by Weber, asserts that 
this transformation into red nucle- 
ated cells can occur in very early 
foetal life throughout the entire 
circulation, but of course, ceases 
when the true white corpuscles and 
the non-nucleated red ones appear. 
The nucleated red are lost signt of 
about the third to fifth month of 
foetal life in man, though the exact 
time is not definitely known. 

" Thus, it is evident that there are 
two sets of red corpuscles in man 
and mammalia — a temporary em- 
bryonic set, which are globular and 
have nuclei, and a permanent ma- 
ture set devoid of nuclei, but bi- 
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concave. * ^ * Besides the*,^ 
red, we have also the common wh^^- 
corpuscles. Hence, it seems evid^^ 
to us that we cannot but be prep^^, 
ed to recognize the embryonic ^^' 
of red corpuscles of mammalia ^ 
the analogues of the mature set of 
red corpuscles of oviparous v^i^^ 
brates, while the colorless or pritoo- 
genial corpuscles are analogous to 
the pale globules of the blood of 
adult vertebrates, and to the pre- 
vailing or characteristic corpuscles 
of the blood of many vertebrates. 
This sustains the fact of a temporary 
'structure (red nucleated embryo 
corpuscle) in the mammalia, corres- 
ponding to a permanent one in tk 
o vipara ; so that, in its course towaid 
the highest type, there are tem- 
porary phases in which the blood 
of the mammal is analogous to the 
permanent state of the blood of 
oviparous vertebrates and of inver- 
tebrate animals. * * * 

"After stating that the white 
corpuscles originate in the lympha- 
tics and the spleen, the author 
proceeds to explain the origin of 
the red cells : " To Neumann, of 
Konigsberg, belongs the credit of 
having thrown light upon the sub- 
iect, and also of having inaugurated 
mvestigations which nave proved 
of direct benefit to our knowledge 
of disease. He claimed the marrow 
of the bones to be an organ involved 
in the formation of blood-celk. 
^ * * Capillary vessels are in 
this tissue, their meshes being twice 
the diameter of the capillary vessels 
around them. The meshes have 
rounded angles, and are polygonal 
in shape. They are more numerous 
next to the bone than at the other 
parts of the tissue. The finest 
capillaries found in the marrow* he 
stated to have this peculiarity, that 
they are larger than the ultimate 
capillaries of the periosteal and 
osseous network. In the spongy 
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By were not cylindrical, but 
ike sinnseB, and the marrow 
[nmediate contact with the 
ere and there in the marrow 
nd line laminated fibres in 
ndles. From these radiated 
B directions very elegant ar- 
nt of fibres, medullary cells, 
us matter, and capillaries. 
The first thing noticed 
tann and Bizzozero was that 
ells in the marrow present- 
>oid movements like white 
5S. They are numerous, 
ructure appear to be iden- 
:h "leucocytes." Besides 
sre were noticed other cells 
lly like white blood-cor- 
)ut having a distinct yellow 
tinge ana a nucleus — ^in 
laracters which to us, as 

to Neumann, Bizzozero, 
id Hand, seem to place 

transition types between 
3 and red corpuscles. * * * 
lave thus shown that in the 
ow of the bones we have 

abundant in 'lymphoid' 
, and resembling, if not 

with * adenoid ' tissue, 
3 constituting the lympha- 
the spleen ; second, that in 
es 01 this tissue there is an 
30 of capillaries, the pecu- 

which IS that their calibre 
3rably larger than the ar- 
niediately supplying them ; 
it in these mesnes and their 
58 we find * meduUo-cells,' 
id cells,' resembling the 
iod-corpuscles, transitional 
ch are red and nucleated, 
blood-corpuscles non-nucle- 
l between these extremes 
J of transition. Now, with 
ta, the question at once 
What is the connection 

them ? Are the ' lym- 
jells in the blood derived 
se in the 'meduUarv tis- 

are the ones in the latter 



derived from those in the blood ? We 
cannot but believe that the former 
opinion is the correct one ; not that 
we would wish to assert that all the 
white blood-corpuscles are formed 
from the ^medullary tissues,' but 
that it takes part in their production, 
the same as we have shown to be the 
case with the lymphatic glands and 
the spleen. These cells find their 
way into the blood-current by a 
process of immigration, in a manner 
the same as in inflammation they 
find their way out. * * * 

" The process of transformation of 
the Hymphoid-cells ' of the me- 
dulla, or of the white blood-corpus- 
cles into red ones, appears to us, 
judging from the intermediate 
forms seen in the spleen and in the 
red marrow of bones to be as 
follows : the granulations in the 
^ medullary lymphoid-cells ' ( ana- 
logous to white blood-corpuscles), 
diminish from the periphery, and 
seem to collect more or less about 
the central nucleus, and thus pro- 
duce the cell with a large ' granu- 
lated nucleus ; ' at the same time 
the rest of the cell becomes tinged 
reddish, and we have formed the 
' transitional ' nucleated red blood- 
corpuscle. Now, as to the manner 
in which this latter becomes a non- 
nucleated one opinions still differ, 
and various explanations are advan- 
ced by the different observers. 
Bizzozero and Hand hold that it is 
the freed nucleus of the former; 
that the granulations of the nucle- 
ated red transitional' cell dis- 
appear, and the nucleus is liberated 
to increase in size and form the red 
corpuscle. 

"With this opinion we do not 
agree ; rather do we believe the 
red ' transitional ' form to be 
changed in its entirety into the red ; 
that the ' lymphoid cell ' or white 
corpuscle gives oriffin to the red by 
a transformation oi its entire struc- 
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tare. They do not differ from us 
aB to the fact that the red cells are 
transformed from the white in the 
bone marrow, but only as to its 
method. Our reasons for believing 
that the change is entire rather 
than partial in structure are : 1st, no 
one nas ever seen the rupture of 
the enclosing cell-wall of the ' tran- 
sition' form that must occur if 
the latter be true, and in the event 
of it not occurring, the endoffenous 
method is fallacious ; 2d, m her 
modes of development, nature al- 
ways adheres to hxed law alike for 
all homologous and analogous con- 
ditions. Her principle in the evo- 
lution of a specialized ' expression ' 
out of a generalized one is not that 
when the former appears there is a 
consentaneous disappearance of the 
latter, but that it remains and is 
only modified by its more highly 
developed constituent. * * * 
On the transformation of the red 
nucleated cell into the red non- 
nucleated one, there is no necessitv 
to consider a rupture of the wall 
and the escape of a nucleus ; rather 
let us believe that the nucleus dis- 
appears by specialization, and im- 
parts its own inherent vitality to 
the new red blood-corpuscle, by 
virtue of which it is distinguished 
in its functions from the white 
corpuscle and its transitional forms." 



-0- 



The Vestruction of Germs. 

If contagious diseases and pu- 
trefaction are caused by the develop- 
ment of living germs, as is generally 
supposed, then it becomes of im- 
portance that we should be able to 
destroy these organisms. An article 
in The Popular Science Monthly^ 
gives an account of some interesting 
experiments upon the destruction of 
such germs. Clothing materials were 
impregnated with putrifying fluids 
and dried. When dried slowly and 



placed in a suitable fluid, the b^. 
teria immediately developed, bat if 
heated to a temperature of 125® to 
150° C, they produced no change 
in the solution. Among the an In- 
stances that kill the bacteria maj 
be mentioned various mineral poi- 
sons, benzoic acid and its salts 
salicylic acid, quinia and carbolic 
acid. The latter substance, whieli 
is such an active poison to bacteria, 
has been discovered as one of the 
products of bacteiian fermentatioD; 
alcohol is also found under similar 
circumstances and is also a poison 
to the organisms. " The discoveiy 
of the curious relations of these two 
substances gives a new light upon 
the cause of the spontaneous ie- 
struction of bacteria in strongly 
fermenting fluids, and encouragw 
us to look for other substanees 
having a similar origin and a like 
action." 

To test this question experiments 
were made with a mixture of 
chopped meat and water with the 
following results : — 

1. As preventives of decomposi- 
tion : — 

Indol in a proportion of 1 : 1,000 

of the mixture. 
Kresol in a proportion of 2 : 1,000. 
Phenylacetic acid in a proportion 

of 2.5: 1,000. 
Carbolic acid in a proportion of 

5: 1,000. 

> 

2. As aseptics — ^killing transplanted 
organisms by poisoning the sup- 
porting fluid : — 

Scatol in a proportion of 0.4: 

1,000. 
Hydrocinnamic acid in a propor- 

portion of 0.6 : 1,000. 
Indol in a proportion of 0.6 : 1,000. 
Kresol in a proportion of 0.8: 1,000 

of the mixture. 
Phenylacetic acid in a proportion 

of 1.2: 1,000. 



MICROSCOPICAL JOURNAL. 



215 



5 acid in a proportion of 
L,000. 

Iseptics — wholly destroy- 
Iving bacteria : — 

in the proportion of 
L,000 in 24 hours, 
[nnamic acid in the pro- 
•n of 0.8: 1,000 in 24 

icetic acid in a saturated 
Dn (1.0: 400) immediate- 

n a saturated solution 
900) in 24 hours, 
in the porportion of 
1,000 in 24 hours. 

acid in the proportion 
.0 : 1,000 immediately. 

prising that carbolic acid, 
3 antiseptic, is the weakest 

• 

facts seem to justify us 
for specific desinfectants 
lylactics among the aro- 
lucts of chemical decom- 
They also give a strong 
sibility to the theoir that 
la produce, through the 
hanges of which they are 
cause, the most eflEective 

that can be used to de- 
. The idea is logically 
from the theory that the 

disease finally produce 
destruction by the opera- 
jir growth and develop- 

helps us to comprehend 
1 course which is charac- 
most infectious diseases. 



-o- 



Viatoms by Mr. G. C. 
orris' Method. 

o doubt that many who 
Galloway C. Morris' ar- 
age 38 of the American 
Microscopical Journal 
e myself, that platinum 
not cost three cents per 
ise that some cheap sub- 



stitute could be devised. Now I 
wish to say that ordinary porcelain 
gallipots are a perfect substitute for 
the expensive platinum crucible. 
In my experiments, I have used the 
smallest size; about an inch high 
by the same in diameter. Mix your 
material with the bisulphate of 
potash as directed in Mr. Morris* 
article, fill your gallipot between a 
quarter and half full, and set it 
down in the glowing coals in the 
stove. The bisulphate immediately 
begins to fuse and boils up as black 
as pitch. If the pot is not too full 
it will not boil over but rises up 
and sinks back again and again 
until as the sides of the pot begin 
to be red, the boiling mass becomes 
clear and the bottom of the vessel 
is seen glowing hot through it. 
When the boihng ceases, lift out 
the pot and let it cool, and dissolve 
the grayish white mass in the bot- 
tom, as directed by Mr. Morris. 

This idea of using cheap appara- 
tus does not in the least aetract 
from the credit due to Mr. Morris, 
who is certainly entitled to the 
thanks of every diatomist for de- 
vising a method as effective and 
certainly far easier than the com- 
plicated process of boiling in acids. 

A. L. Woodward. 

Syracuse, N. Y. 



EDITORIAL. 



— Subscribers are requested to 
read the " Announcement " of the 
Journal for 1881, which is pub- 
lished in our advertising pages. 
Judging from the present prospects 
this Journal is destined to occupy 
the field of microscopy in this 
country, as the recognized authori- 
tative periodical devoted to that 
subject. There may be a semblance 
of conceit about this assertion, but 
we have now reason to believe that 
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it is true. Our readers embrace 
the most intelligent and able mi- 
croscopists ofthe country, and even 
at this late day onr subscription-list 
for 1880 is steadily increasing. We 
rely for success upon honorable and 
correct business principles, and an 
earnest endeavor to aevelop our 
small periodical into one that shall 
be well worthy of its pretentious 
name. 



— ^In another place will be found 
a communication from Mr. D. S. 
Kellicott, noting the discovery of 
the inf usorian described in our first 
number, Ophrydium adm, in the 
Niagara river. It would greatly 
add to the interest and value of the 
Journal if subscribers would send 
us similar letters, when they find 
any recently described or uncom- 
mon forms of microscopic or- 
ganisms. The infusoria of this 
country are almost unknown. There 
is hardly a doubt that some micros- 
copist will soon find a rich field for 
original work among them. The 
recent publication of Saville Kent's 
Manual of the Infusoria is sure 
to give a new impetus to their study, 
which we sincerely hope will not be 
long in manifesting itself in this 
country. 

— ^M. C. H. Delogne, a well-known 
student of the diatoms, announces 
a series of mounted preparations of 
the diatoms of Belgium, which are 
to be sold in sets of 25, in a sub- 
stantial and elegant box, having the 
appearance of a book. Many of 
the forms will be from gatherings 
from which the diatoms figured in 
Dr. Van Heurck's Synopsis were 
selected, and the nomenclature cor- 
responds with that of the Synop- 
sis, The price of each series of 
25 slides is 25 francs, or $5.00. We 
will forward subscriptions of those 
who may desire to obtain the sets. 



— The Biological and Microsco- 
pical Section of the Academy of 
Natural Sciences, of Philadelphia, 
held its annual microscopical 8oii6e 
on the evening of the fifteenth of 
October. We were unable to be 
present, but from what we have 
since learned, as well as from what 
we know of the energj^ that has 
been shown by the Phuadelphians 
in preparing for these exhibitions 
heretofore, we have no doubt that 
the soiree was a great success. 
Messrs. E. and J. Beck have sent 
us an attractive card giving an ac- 
count of their exhibit, which surelj 
must have greatly contributed to 
the interest m, and appreciation of, 
the objects that they displayed, 



—The first part of Saville K«ii?B 
Mam^ual of the Infusoria has 
reached us, and it f uUy bears out 
the promise of the Prospectus. It 
is a most excellent work, and de- 
serves a more careful notice than 
we are able to prepare for this 
number; next month we will en- 
deavor to do it justice. 



The Spirogyra of Paris. 

M. Paul Petit has recentlj 
published a valuable pamphlet of 
about forty pages, illustrated by 
twelve full-page pktes," on the 
Spi/rogyra aes environs de Paris- 
Ijie work is a model of its kind, 
and the drawings are very accurate 
and true to nature. Each species is 
figured both in the growing and in' 
the conjugating condition, when 
the latter has been observed. Here- 
tofore, it has been a very difficnlt 
matter to name the plants of this 
genus, for even the most accurate 
description does not enable one to 
distinguish between the species with 
confidence. Thirtynsix species are 
described and figiired. Most of 
these are also found in this country, 
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5re are a few which are found 
hat are not described, and 
Parisian species have not 
bserved in the United States. 
y our most common species 
quinina and z^. rtmda/risj 
' of which are given in the 
let; Sp. fluviamis closely 
les our rivvla/ris. 



o- 



About Objectives. 

long ago a gentleman remark- 
us that he thought it was 
:ime for somebody to put an 

the absurd and extravagant 
f in which a certain class of 
^opists have latelv indulged, 
ling the value oi very wide 
r apertures and unusual ma- 
bions. The way he proposed 

the matter was by putting 
ery pointed questions to the 
referred to, such as : " What 
jries or new observations 
)u made with your fine objec- 
' Surely this is a very 
al and sensible suggestion, 
jry microscopist knows very 
lat the I'ecent wide angled- 
lave really contributed almost 
y to our knowledge, in the 
of American investigators, — 
ly nothing that is at all com- 
•ate with their cost, as com- 
with other lenses of equal 
nee but of smaller angular 
:e. It is true that they are, 
ain respects, superior to the 
and in the hands of a few 
gators they have proved to 
•Suable aids ; but it is none 
J true that their superiority 
ned within such very narrow 
that only those who are en- 
n work that requires just those 
3S, will find such objectives 
ivorth their additional cost. 
I be understood that we refer 
ons who are engaged in what 
y called scientific investiga- 



tion. At the same time, we would 
clearly state it as our well-formed 
opinion, that one of the greatest 
improvements in the microscope 
that has been made since Listers 
discovery of aplanatism, is the appli- 
cation of the principles of homoge- 
neous immersion. This application 
has led to great increase in the optical 
capabilities of the microscope, and 
no one who thinks at all can fail 
to understand that the value of the 
instrument, as a means of research, 
has increased thereby. However, 
there are but few, comparatively, 
who have need of the special advan- 
tages which the greatly increased 
angular apertures afford, and when 
the choice of the student whose 
means are limited, is between a |-in ch 
at $34.00, and a better one at $70.00, 
the cheaper lens will always be sold, 
unless the other can be shown to 
be much more useful. Even among 
those who fully appreciate the 
advantages of large angular aper- 
tures (and the gentleman above re- 
ferred to is one of these), it will 
usually be found that the medium 
apertures are considered to embody 
the most useful qualities for routine 
work, and the only way to effectually 
combat this opinion, is for those who 
favor the universal employment of 
the large angular apertures to do 
some original work and prove their 
claims to be well founded. This 
they can never do by mere argu- 
ments on paper, which are surely 
not strengtnenedby the use of slang 
phrases and vulgar expressions. 



Nectar. 

Mr. William Trelease is the 
author of a very interesting pam- 
phlet, published by the Department 
of Agriculture, treating of nectar, 
its occurrence and uses. It is illus- 
trated by an excellent plate, showing 
the structure of nectar glands and 
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various structures connected there- 
with. Nectar, as defined by the 
author, is "a fluid always sapid, 
usually sweet, often odorous, which 
is elaborated in any part of a plant, 
remaining where formed, or making 
its way to some other part; its 
Tcmon d*ei/re being the necessity 
for the removal of some useless or 
injurious substance, or for some 
provision to attract nectar-loving 
animals to the plant for soriie de- 
finite purpose.*' Nectar is secreted 
by glands which, when they occur 
outside of the flower, consist of 
modified epidermal tissues — within 
the flowers their structure is more 
varied. The floral and extraflond 
glands may occur as modifications 
or appendages of various organs — 
pistils' stamens, corolla, calyx, bracts, 
mvolucre, peduncle, etc. The se- 
cretion from floral glands seems 
designed to aid in the fertilization 
of the flowers by attracting insects 
or birds. This is true of the secre- 
tion in the flower of the cotton- 
plant. The same plant also secretes 
nectar from the floral involucre. 
During the night these glands are 
visited by thousands of moths of 
Aletia and Heliothis^ when these 
moths are laying their eggs. As 
the flowers of the cotton-plant suf- 
fer from the attacks of tne larvae 
of those insects, it seems hardly 
reasonable to suppose that the nec- 
tar has been acquired by natural 
selection to attract the enemies of 
the plant. However, the secretion 
also draws the enemies of the larvse, 
and thus, perhaps, compensates in a 
measure lor the injury that would 
otherwise result. Probably the 
extra floral nectar was originally de- 
veloped by natural selection, that it 
might attract some animal to 

Srotect the plant from the depre- 
ations of some leaf or flower-eat- 
ing creatures. The so-called ''honey- 
-dew" is sometimes produced by 



Aphides or plant-lice: it 
found as a product of the 
but is never secreted by 
Mr. Trelease considers, wr 
win, that all nectar was 
merely an excretion, and tl 
material used in the elabon 
nectar by large, specializ( 
active glands, can be readilj 
by the plant without impair 
its vigor. 



CORRESPONDENC 



OPHRYDIUM ADiE. 

To THE Editor: — I wish 
note of the fact that I have foui 
Niagara River, at Buffalo, N. Y 
fusorium, Ophrydium ada, desc 
Dr. Hermann C. Evarts at pagt 
January number of this Tournai 
the jelly-like masses under the loc 
along the pier, so far, only on 
side ; the largest masses are ab 
third larger than those found 
Evarts ; those taken here have 
number of "chlorophyll granule 
he ascribes to his. I have vei 
greater part of the excellent 
diagnosis. D. 

Buffalo, N. Y., Oct, 11, 188 



CARBOLIC ACID MOUNT 

To THE Editor : — Mr. Voro 
on " Carbolic Acid in Balsam-M< 
published in the September ni 
this Journal, recommends an a 
process which has been perfectly 
ful in my hands, but one from 
think an important item has been 
The writer in Science Gossips 1 
Mr. Vorce refers, says : " When I 
carbolic acid, I mean the best crj 
which can be bought at any 
who will, on being asked, add j 
cient water to keep it fluid." 
me, seems important, unless ^ 
has been equally successful with 
nary solutions for sale by the c 
As there is considerable differen 
price, will he kindly say which he 1 

Trenton, N. J. A 



NOTES. 



— Messrs. J. W. Queen and 
Philadelphia, have prepared a 
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34 slides of botanical specinneiis, which 
"will certainly prove lo be very useful for 
both private study and class-demonstra- 
lion. Among them we find the following ; 
.protoplasm and nucleus in cells of Cypri- 
firdium pubiscens, pitted cells, annular, 
spiral and scalarifonn vessels in different 
Stems, medullary rays, lactiferous tissue, 
glandular hairs, oil-glands, chlorophyll- 
pains, aleurone (protein grains), cysto- 
Dths, raphides, etc. The price of the col- 
lection, in a neat case, is only $15. The 
, "Same firm are the authorized agents in 
this country for the English M£chanie 
^nd World of Scitncf, a very excellent. 
Weekly periodical, which costs $3.23. 

—The mechanical stage movements 
vill probably always be in favor with those 
■who are accustomed to them, but we 
believe that most woikers with the mi- 
croscope prefer the simple glass object- 
carrier. However, it is sometimes im- 
ponant that a certain space should be 
tiamined very thoroughly, and for this 
purpose, some mechanical movements 
ienn lo be necessary', if we may judge by 
the results of some experiments by a 
Coman investigator, which may be sum- 
mariied as follows :— 

With magnifications of 80, 100 and SCO 
diameters, the field of view is respectively 
about 3°™-, 1"™-, and yi'^'^ in diameter. 
Hence, to examine every particle on a 
surface of one square-inch would require 
that the object should be moved, for the 
different powers 350, 700 and 1,400 times. 
A square-foot was marked with numbers 
from 1 to 1,000, and photographed upon a 
slide in squares of respectively 1, ^ and 
X-inch. These photographs were exa- 
mined in the usud way, noting the num- 
bers that came into the field of view. It 
was found that about 300 percent, of the 
numbers were not seen at all, while on 
the other hand, a large number of them 
were seen two and three times. 

— Tht Specialist and Intelligencer, is 
anew monthly medical publication, "de- 
voted specially to the publication of ori- 
S'nal and selected articles on diseases of 
e eye, ear, throat and skin, venerial di- 
seases, etc., and to a complete record of 
medical literature. The Editor is Charles 
W. Dulles, M. D., of Philadelphia. The 
Intelligencer has been merged into this 
new journal. Published by Presley Blakis- 
lon, 1012 Walnut Street, Philadelphia. 

—We have seen some of the rubber 
cells which are described on another 
p^e; they are very neat in appearance 
and deserve to be used quite generally by 



microscopists. They cost butthirtv cents 
per dozen, and can be obtained from 
most dealers in microscopical goods. 



MICROHCOPICAL SOCIETIES 



ILLINOIS STATE. 

The regular meeting was held on Fri- 
day evening, October 8th, The President, 
B. W. Thomas, in the chair, Mr. W. H. 
Bulloch described a new stand which he 
had recently constructed, designed espe- 
cially for lithological work, but which can 
readily be converted into an instrument 
suitable for ordinary work. The speaker 
staled that he used the adjective new 
with considerable hesitation, as his claims 
in that direction had, in the past, been so 
strongly disputed. Some features were, 
however, new to him ; these, he proceeded 
to describe. The stage was made to ro- 
tate concentrically on the plan adopted 
in his large instruments, and was grad- 
uated to read with a vernier lo minutes. 
Both the mirror and substage were 
mouJiied on graduated circles, and ar- 
ranged so as to swing over the stage, 
either separately or in unison. The sub- 
stage was made in two cylindrical fittings. 
The lower one. eairying the polarizing 
prism, could be readily swung to one 
side, while the upper, carried tne achro- 
matic condenser. The polarizing prism 
was mounted with a circle graduated to 
degrees, and was fitted with a slop for 
marking the position of the prism. The 
analyzer was mounted above the object- 
ive somewhat after the manner of a Wen- 
ham prism, and could be slid in and out 
of position with the same facility, and 
also carried, if desired, a quartz film. The 
stand was also provided with a goniome- 
ter eye-piece. 

Dr. Del mar exhibited sections of animal 
tissue, which, he claimed, were but 1-1500 
inch in thickness, and briefly described 
the instrument used in cutting them. Mr. 
Beck, of London, who was present, sug- 
gested that some of the surplus American 
ingenuity of the members might advan- 
tageously be expended in inventing a sec- 
tion-cutter for diatoms. 

The Secretary illustrated his method of 
mounting balsam slides. By the use of 
very hard balsam contained in a chemist's 
dropping bottle, a slide could be finished 
in a few minutes, ready for the cabinet. 
He also called attention to a peculiar al- 
goid growth which had made its appear- 
ance in his apparatus for making djalized 
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iron, and which to the naked eye some- 
what resembled a nostoc. The water in 
which it grew was pretty strongly charged 
with ferric chloride and ammonium chlor- 
ide, and contained free hydrochloric acid. 
Mr. Beck was invited to address the 
Society, upon which he made a few re- 
marks, dwelling on cordial feeling existing 
between the microscopists of England 
and the United States. 

ELMIRA, N. Y. 

This Society has been recently formed. 
A special meeting was held on the 9th of 
October, the President, Dr. Gleason, in 
the chair. 

The first lecture of the evening was de- 
livered by Dr. Krackowizer. Subject : 
'* The Histology of the Liver." He des- 
cribed first the structure of the liver, illus- 
trating with drawings upon the black- 
board, the queer entanglement of veins, 
arteries and ducts that serve for a net- 
work to hold the liver-cells that seemed to 
be sifted into the interstices, and showed 
how the cells were forced to assume va- 
rious forms by reason of their environ- 
ment. He then spoke of the function of 
the portal veins and gall-ducts, clearly 
pointing out how these structures could 
be distinguished one from the other, un- 
der the microscope. 

The next paper was entitled " The 
Amoeba," by the President. He referred 
to the amoeba as being a " living fluid " — 
a primitive cell, which had been aptly 
described as having the ability to move 
without muscles, to eat without a mouth, 
and to digest without a stomach ; living 
and thriving without exhibiting any evi- 
dence of a vascular or nervous system. 
He spoke of the pulsating vacuole, and 
speculated upon its probable significance ; 
whether or not it might be a possible 
organ of respiration. He compared the 
amoeba with the white corpuscle of 
the blood, and related how some ob- 
servers had seen the white corpuscle en- 
gulf the red one, appropriating it, appa- 
rently, to its own use, as an amceba would 
feed upon an alga. He then queried : 
Might not these white corpuscles be liv- 
ing cells of protoplasm, differentiated, in 
some mysterious manner, in the arteries 
and veins of our bodies, and converted 
into the different tissues ? 

WELLESLEY, MASS. 

The first regular meeting for the Col- 
lege year took place October 27th, with 
the President, Miss Hayes, in the chair. 
After the reading of the minutes of the 



last meeting, the following papers were 
read : 

On Mosses, by Miss F. B. Mussey, in- 
cluding: first, a description of the parts 
of mosses, especially the fruit — capsule, 
calyptra, operculum and peristome, with 
drawings showing varieties of these, in 
different mosses ; second, methods of 
reproduction of mosses. 

The second paper was on the " Struc- 
ture and Functions of the Pollen Cell," 
by Miss G. A. Painter, which was well 
illustrated by original drawings and spe- 
cimens prepared for the microscope. 

CENTRAL ILLINOIS. 

A Microscopical Society was organized 
in Springfield, 111., on the 23d of Septem- 
ber, and was incorporated on the 19th of 
October, as the Microscopical Society of 
Central Illinois. The Secretary is Mr. T. 
B. Jennings. It has our best wishes for 
prosperity. 



Exchanges. 



[Exchanges are inserted in this column wkfawt 
charge. They will be strictly limited to 
objects, and material for mounting.] 



For diatoms in situ on Algae, send mounted sfideU^ 
K. M. CUNNINGHAM, Box 874, Mobile, Ala. 



Well-mounted, typical Pathological and injecte<i 
Hbtological preparations, in exchange for other well^ 
mounted slides. Diatoms, Algae and Fungi prefeireci. 

HENRY FROEHLlNG, 
59 N. Charles Street, Baltimore, M<1. 



Diatomaceae from Lake Michigan (Chicago wai.cer 
supply), mounted or raw material : also diatoms froxn. 
other localities, to exchange for well-mounted Diatoni— 
aceae or other objects of interest. B. W. THOMA.S, 

1843 Indiana Ave., Chicago, Ills- 



Lime sand, composed almost exclusively of mici 
scopic Foraminifera, to exchange for microscopic 
material. H. A. GREEN, Atco, N. J . 



I would like to have the address of some person 
who has access to an abundance of Voivox gioba^^^^- 

W. W. BUTTERFIELD, Indianapolis, Ind- 



Polyzoa, Palates of MoUusca, Foraminifera, SppK»^F^ 
and Holothurian-Spicules, Synapta-Anchors, Chiro^'' 
Ota-Wheels, Echinus-Spines, Minute Sea Shells, in ^^Z 
change for Polyzoa, Foraminifera, Htstologicid fli^*^ 
Pathological preparations, etc. Also, a quantitv ^' 
Sea Shells in exchange for Land and Fresh-watt*'' 
Shells. 

F. M. HAMLIN, M. D., Auburn, N. Y^- 



J. J. B. Hatfield, Arsenal Avenue, Indianapo^* 
Indiana, will exchange Bleached Plant<^ctions *<''' 
good Diatomaceous material. List furnished on ^P" 
plication. 

Pleurosigmas and other unmounted Diatoms, botfl 
Fresh Water and Marine ; aJso Marine Algae, FerD^^ 
and a lai^ge quantity of miscellaneous microscopicw 
material in exchange for good mounted objects. 

M. A. BOOTH, Longmeadow, Mass. 
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RiddelFs Binocular Microscopes: 
An Historical Notice, 



BY SURGEON J. J. WOODWARD 



) 



Bt, 'Lieut. Colonel^ U, S. Army, 

In April, 18Y9, a large binocular 
microscope, made quarter of a cen- 
tury before by the Grunow Brothers, 
of New Haven, Connecticut, for Dr. 
J. L. E-iddell, then Professor of 
Chemistry in the University of 
Louisiana, was presented to the 



copist. It has excited considerable 
interest among those who have ex- 
mined it since that time, and I have 
been requested to make it the sub- 
ject of a brief notice, which I have 
been the more readily induced to do, 
because, although the proper merit 
of Eiddell as a discoverer in this 
connection has been handsomely 
acknowledged by such high Contin- 
ental authorities as Harting and 
Frey, and even by some English 




O 

Fig. 32.— Arrangement of prisms above the objective in Riddell's first plan. 



Army Medical Museum by the wi- 
dow of that distinguished micros- 

* P. Harting — Das Mikroskop^ ( I cite the 
2d German edition,) Braunschweig, 1866, 
Ed. I, S. 194 ; see also Bd. III. S. 239 : 
'* Dem Nordamerikaner Professor RiddeU 
TcbUhrt das Verdienst, zuerst den wahren Weg 
mgegeben zu haben, den man zur Erreichung 
liases Zieles einzuschlagen hat." 

H. Frey — Das Mikroskop^ 5te Auflage, 
Leipzig, 1873, S. 32 : ** Einem Amerikaner, 
Riddell, verdankt man die Herstellung der 



writers,* it has been strangely ig- 
nored by others, and even so fair, 

ersten Instrumente dieser Art;" i. e. truly 
stereoscopic. 

Among the Englishmen, who have justly 
accorded to Riddell the priority belonging to 
him, I may mention with honor Samuel 
Holmes — "The Isophotal Binocular Micros- 
cope," English Mechanic and World of 
Science, No. 800, July 23, 1880, p. 464 — 
who, however, appears to have been unac- 
quainted with Riddell's perfected instrument 
as described in this paper. 
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and usually so accurate, an author 
as Dr. Wm. B. Carpenter has fallen 
into the error of asserting that " the 
first really satisfactory solution of 
the problem was that worked out 
by MM. Nachet ; " * an error which 
is the more remarkable in view 
of the manner in which Riddell's 
discovery was published and dis- 
cussed in England, and of the use 
made of it by the opticians of that 
country. 

According to his own account, 
the original binocular microscope 
of Proi. Riddell was devised dur- 
ing the year 1851, but it was not 
until the following year that it was 
actually constructed in a form avail- 
able for use. October 2, 1852, he 
exhibited the completed instrument 
to the Physico-Medical Society of 
New Orleans, and described it in 
a communication published in the 
New Orleans Monthly Medical 
Register for October, 1852 (p. 4). 
According to that communication, 
the plan is essentially as follows: 
" Behind the objective, and a^ near 
thereto a^ practicahle^'' (the italics 
are mine, J. J. W.), '' the light is 
equally divided, and bent at right 
angles, and made to travel in oppo- 
site directions, by means of two 
rectangular prisms," (Fig. 32, AA'\ 
"which are in contact by their 
edges, that are somewhat ground 
away. The reflected rays* are re- 
ceived at a proper distance for bin- 
ocular vision upon two other rectan- 
gular prisms," (Fig. 32, BB'\ " and 
again bent at right angles, being 
thus either completely inverted, for 
an inverted microscope, or restored 
to their original direction. These 
outer prisms may be cemented to 
the inner, by means of Canada bal- 
sam, or left free to admit of " ad- 
justment to suit diflferent observers. 
Prisms of other form^ with due 

* Wm. B. Carpenter — The Microscope and 
its Revelations f 5th ed., London, 1875, p. 60. 



arrangement^ may he svhstitute^ 
(Again the italics are mine, J. , 

Jrrof. Riddell claimed that hi 
instrument was " equally applical>I 
to every grade of good lenses, fro:i 
Spencer's best sixteenth to a coizi 
mon three-inch magnifier," and tti.: 
it could be used " with or witlioT 
oculars or erecting eye-pieces 
He laid stress on the fact that 
true stereoscopic effect was th.T 
obtained : '' It gives the observ^^ 
perfectly correct views, in lengt' 
breadth and depths whatever pow^< 
he may employ; objects are see 
holding their true relative positions 
and wearing their real shapes ; ' 
but he laments that, '' In looking a 
solid bodies, however, depressior 
sometimes appear as elevations, an 
vice versa^ forming a curious illi 
sion." October 1, 1852, Proj 
Riddell sent a copy of the comrau 
nication, he was about to make t 
the Physico-Medical Society, to th< 
American Journal of Science ant 
ArtSy by which, however, it wa; 
not published till January, 185^ 
(Vol. XV, 2d Series, p. 681 Fron 
this it was reprinted in the Qua.'r 
terly Journal of Microscojpicct 
Science for April, 1853, (Vol. I 
p. 236). 

On account of the pseudoscopi 
effect, which impaired the satisfa^ 
tory performance of his instrumen ' 
Prof. Riddell soon acted upon \l' 
suggestion that "prisms of otli^ 
form " might be substituted, aa^ 
devised an improved arrangemer: 
by which that difliculty was cobc 
pletely obviated. The new instri^ 
ment was exhibited to the Ne^ 
Orleans Physico-Medical Society 
April 2, 1853, and described in _ 
commimication, an abstract of whic- 
was published in the New Orleam 
Monthly Medical Register ioi^ th* 
month, (p. Y8). In this instrumeci 
but two prisms were used : " The^ 
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xnust be of such form, that the 
ifaces, at which the * light is immer- 
gent and emergent, shall form 
ejqual angles with the face on 
"wnich the internal reflection oc- 
curs " {J'OC. cit.), and with this ar- 
rangement " to produce orthoscopic 
"binocular vision, simple, not erect- 
ing eye-pieces are required." May 
25, 1853, Prof. Riddell sent a copy 
of the abstract just cited to the 
Quarterly Journal of Microscopi- 
cal Sci^nce^ in which it was re- 
printed (Vol. I, 1853, p. 304). 

July 30, 1853, Prof. Riddell ex- 
hibited this improved binocular to 
the American Association for the 
Advancement of Science, and made 
a communication on the subject 
which was published in the Pro- 
ceedings of the Association (Vol. 
VII, 1853, p. 16), and also in the 
N'ew Orleans Medical and Surgi- 
cal Journal for November, 1853 
(p. 321). In this communication 
he began by describing and figuring 
the optical arrangement of his 
original binocular (Fig. 32, supra^ 
is copied from this paper). He 
then pointed out that the pseudo- 
scopic effects he had encountered, 
when this arrangement was applied 
to the compound microscope, were 
avoided, if it was employed with- 
out eye-pieces, and exhibited a 
binocular dissecting microscope 
made in this way^ remarking : "In 
the smaller instrument before you, 
this arrangement is observed. Used 
without eye-pieces, it gives a stereo- 
scopic and perfectly satisfactory 
result. This instrument was con- 
structed for a dissecting microscope. 
I use it with lenses, whether plain, 
doublets, or achromatics, from J^ 
inch to 3 inches focal length. The 
image is erect and orthoscopic." 
But he adds : " If over JS and jB', 
single oculars be placed, the bi- 
nocular vision is found to be pseu- 
doscopic; that is, depressions ap- 



Sear as elevations and elevations as 
epressions. With erecting, or 
double eye-pieces, analogous to those 
of the terrestrial telescope, the 
vision again becomes orthoscopic. 
On this account, I prefer to reserve 
this form of instrument for use 
without eye-pieces, in the manner 
described, and to construct the com- 
pound binocular miscroscope on a 
plan which I will soon explain." 

.-^-^ This new 
/d plan was repre- 
sented in the 
paper from 
which I cite 
by a cut of 
which the an- 
nexed figure 
(Fig. 33) is a 
copy. 

Immediate- 
ly above the 
objective (Z), 
two prisms are 

f)laced, on the 
ong side of 
which total re- 
flection takes 
L place, the light 
on each side 
pursuing the 
path indicated 

Fig. 3^.— Arrangement of ^^ ^^ right 

P"I>"?L n?'''' '^^ objectives gide bv the 

in Riadell s second plan. ^ i S • 

dotted liae «, 
J, c, d, " The light through the.objec- 
tive which impinges upon a is, that 
part of it which enters the prism, 
refracted to the left, so that it 
meets with the reflecting surface J. 
Suffering total reflection it emerges 
from the surface c, where from the 
necessary identity of the immergent 
and emergent angles, it is refracted 
to the right, so as exactly to com- 
pensate for its previous refraction 
to the left." The equal angles, 
formed by the short with the long 
side of the prisms in this instrument, 
were actually 45° ; the effect to be 
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expected from other andes was dis- 
cussed in the paper. The instru- 
ment was an upright one, and the 
two tubes were adjustable both at 
top and bottom, " so that their in- 
chnation to each other may be 
varied ; and the whole arrangement 
slides at pleasure, horizontally, in 
order to adapt the distance to the 
eyes of different observers." Ar- 
rangements for adjusting the an- 
gle of the prisms to each other in 
accordance with the varying posi- 
tion of the two tubes were also pro- 
vided. 

In this instrument, afi the in- 
ventor pointed out, "orthoscopic 
vision is produced by the ordinary 
single oculars." As to the mode of 
illuminating the objects examined, 
he observes : " Opaque objects may 
be illuminated by the bull's-eye 
condenser ; and transparent objects 
by two concave mirrors, aided by 
two diaphragms or screens, or one 
large ' concave mirror and two 
screens. At night, two candles may 
be used conveniently with one mir- 
ror. To illuminate for the higher 
Sowers, a single achromatic con- 
enser suflSces.' " As the instru- 
ment was incapable of being in- 
clined, two adjustable rectangular 
prisms were provided to fit over the 
eye-pieces, by means of which the 
image could be " viewed at any in- 
clination between vertically and 
horizontally, which may be con- 
venient to the observer." But 
these prisms had a further effect 
which Riddell did not overlook. 
He had observed that, although his 
new arrangement, used with ordin- 
ary eye-pieces, gave orthoscopic 
vision in the sense that the natural 
elevations and depressions in objects 
examined truly appeared as such, 
yet the image was erected in one 
plane, while in the other it was not ; 
and he pointed out that the erec- 
tion would be completed by the use 



of the rectangular prisms above t!.^^^ 
eye-pieces : " It will be seen," k^^ 
writes, " that the prism at A " (o:^^^ 
of the two just above the objectir ^\ 
" has the effect of erecting the i^^j! 
age in one plane; while the snx all 
prism at D "(above the correspoxi^, 
mg eye-piecei "can be placed go 
as to erect it m the plane precisely 
transverse. Thus the movements 
upon the stage will be seen through 
tlie instrument to be natural or 
erect." 

The character of the binocular 
vision obtained by this instrument 
was described by Riddell in gW- 
ing language. As the obseryer 
gazes, the objects examined, "seem- 
ingly hung in mid air, stand out in 
all the boldness and perfection of 
relief, and definiteness of position 
in width and depth, which he has 
been accustomed to realize without 

glasses in the natural objects arouad 
im." 

Eiddell sent a copy of this re- 
markable communication to tlxe 
Quarterly Journal of Microscop^ 
cat Science^ by which it was r^- 

Jrinted in the number issued i^ 
anuary, 1854 (Vol. II, p. IS^- 
Immediately after reading his pap^i* 
to the American Association for tti-® 
Advancement of Science, he 
quested the Grunow Brothers 
construct for him a more finish^^ 
instrument on the plan of the wor^l^: 
ing model of the improved binoc^"*^ 
lar compound microscope then ^-^ 
hibited and described above. l^BI^ 
Wm. Grunow of New York, ^ 
reply to an inquiry on the subje^ 
wrote me. May 20, 18Y9, that tl 
request was made of the Grunc 
Brothers, then in New Hav^ 
Connecticut, in August, 1853, a:*^ 
that the instrument was finish- 
and sent to him in March, 18^^ 
This is the identical instrum^^*^ 
presented by Mrs. Riddell to 
Army Medical Museum. 



'.] 



MIOEOSOOPICAL JOUENAL. 



225 



eanwhile, the very first an- 
icement of Riddell's discovery 
attracted considerable attention 

in England and on the Conti- 
. Prof. C. Wheatstone, F. R. 
romptly sent to the Microscop- 
Society of London a paper 

the binocular microscope, and 
:ereoscopic pictures of micros- 
5 objects," which was read 
1 2Y, 1853 {Trms.,^ Vol. I, 
, p. 99). This distinguished 
[eman, whose investigation of 
subject of binocular vision is 
•vealy famous, had, when he 
3, seen only the reprint " in the 
number of the Microscopical 
naV^ {i, e.j the number for 
1, 1853), of Riddell's paper in 
American Journal of Science 
Arts for January, 1853. 
tated that he had himself long 

convinced "that a binocular 
3scope would possess great ad- 
Lges over the present monocular 
iment;" and that, shortly 

the publication of his first 
oir on binocular vision in the 
)sophical Transactions for 1838, 
ad " called the attention both 
r. Ross and Mr. Powell to this 
ct, and strongly recommended 
to make an instrument to 
:e the anticipated effect ; their 
nations, however, prevented 
r of these artists from taking 
matter up." He further re- 
ed: "The year before last, 
ous to the publication of my 
d memoir, 1 again urged Mr. 

and subsequently Mr. Beck, 
;empt its construction, and for 
rt time they interested them- 
3 in the matter, but ultimately 
][uished it for want of time, 
n my opinion over-estimating 
iflBculties of the undertaking." 
len briefly announces RiddeU's 
ss, adding : " The method Mr. 
ell employs is similar to the 

recommended to Mr. Beck." 



After having thus claimed for 
himself the merit of Riddell's dis- 
covery, he endeavored to detract 
from its importance, remarking that 
" A binocular microscope is, how- 
ever, by no means a novelty, and 
its invention dates nearly two cen- 
turies back," giving in substan- 
tiation of this statement an account 
of the double microscope of Cheru- 
bin, (167Y,) to which I shall again 
refer further on. Subsequently he 
discussed the question of the pro- 
duction of pseudoscopic effects with 
the binocular microscope, and ob- 
served : " The pseudoscopic effects 
when inverted images are presented, 
and the natural appearances when 
erecting eye-pieces are employed, 
have not escaped the observation of 
Mr. Riddell." He did not of course 
know that when he wrote, Riddell 
had already perfected a method for 
overcoming this difficulty without 
"the use of erecting eye-pieces;" 
and such a possibility does not ap- 
pear to have occurred to him. 

Following close upon the com- 
munication of Prof. Wheatstone, a 
paper " On the application of bin- 
ocular vision to the microscope" 
was read to the Microscopical So- 
ciety of London by Mr. F. H. Wen- 
ham, May 25th, 1853, {Tramps,, Vol. 
II, 1854, p. 1.) Mr. Wenham cites 
the same paper of Riddell's that 
had arrested the attention of Wheat- 
stone. He had of course been un- 
able to see Riddell's instrument, 
but reports that he had carefully 
tried to reproduce it from the de- 
scription, " and find that the prisms 
alter the chromatic correction of 
the object-glass, and also materially 
injure the definition." Not onlv 
did Mr. Wenham, according to his 
own account, fail to satisfy himself 
in his attempt to copy Riddel's ori- 
ginal plan, but several modifications 
which he himseK devised were 
tried " with no good result." On 
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the whole he succeeded best when 
he "altogether dispensed with re- 
flecting surfaces," and obtained bin- 
ocular vision by placing an achro- 
matic prism behind the objective, 
so as to act by refraction only. It 
is true, hb he relates, that without 
employing erecting prisms, the use 
of which by Riddell he criticises, 
his arrangement would be " to some 
eyes pseudoscopic," but he suggests 
that " Probably habit would enable 
us to judge of their true form 
without being under the necessity 
of resorting to a special expedient 
for the removal of the deception." 

In the Spring of 1854, Mr. Wen- 
ham having now read E-iddell's 
description of his second plan, as 
reprinted in the Quarterly Jour- 
nal of Microscopical Science for 
January, 1854, published an addi- 
tional memorandum (Jour, cited. 
Vol. II, 1854, p. 132), in which 
he deprecated "the rather glow- 
ing account which the American 
Professor gives of the perform- 
ance of his microscope," asserted 
(on the basis of his own failures, of 
course, for he had not yet seen Rid- 
dell's instrument), that — " The bin- 
ocular microscopes up to the present 
time have done but little else than 
afford a glimpse of the splendid 
and substantial appearance that 
nearly all microscopic objects may 
be expected to bear when the in- 
strument is brought near to a state 
ofperfection," and naively declared, 
"I have abandoned all attempts at 
making a binocular microscope with 
two objectives, as I found that I 
could not get even a pair of l|'s to 
bear upon the object together." 

Mr. Wenliam vainly continued 
his efforts to perfect a refracting 
binocular for several years subse- 
quently, and as late as June 13th, 
1860, read to the Microscopical So- 
ciety of London a paper " On an 
improved binocular microscope " 



(Trans., Vol. VIII, 1860, p. 154^^, 
in which he reports his success in 
obviating the pseudoscopic effect of 
his earlier instrument, by modifying 
the compound refracting prism in 
such a way that the rays passixig 
through its right side were sent to 
the left eye, and vice versa: and 
claimed "that the thinness of the 
achromatic refracting prism gives it 
a great advantage m the quality 
of definition over the double sys- 
tem of reflecting prisms that has 
been proposed." 

How well this improved instru- 
ment performed I do not know, but 
it could not have been very success- 
ful, for less than six months later 
Mr. Wenham abandoned it fori 
simple and successful modification, 
of the refiecting prism of EiddelL 
December 12th, 1860, he read to 
the Microscopical Society of Loa- 
don {Trans., \o\. IX, 1861, p. 15)^ 
his paper " On a new combin&d 
Binocular and single microscope," 
in which he described and. tigur&<3 
the binocular arrangement that hsi-© 
since been so generally connecte<3 
with his name. In this arrange- 
ment a single reflecting prism onl^ 
wafi used, which received the ray"^ 
proceeding from one-half of the ot>- 

tective: the rays from the otb^^ 
laK proceeded without passing 
through any prism to one eye, whiL^^ 
those which were intercepted \^^^ 
the prism underwent in it two i 
ternal reflections, and emerged 
such an angle as to reach the oppcTi^ 
site eye. He obtained in this wa 
a degree of success that, to use h 
own language, "considering th 
nature of the principle, comd n^ 
have been anticipated." 

Meanwhile the discovery of Ri 
dell had attracted no less attentio 
on the Continent of Europe. 
Harting, the distinguished Utrecht ' 
professor, relates Q)as MiJcroskoj^^^ 
Braunschweig, 1866, Bd. Ill, ^- 
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be no sooner read Rid- 
e in tbe Amerioan Jour- 
37106 and Arts (January, 
lie wrote to Nachet, the 
I Parisian optician, and 
lim to make one for him, 
slight alteration, viz. : he 
it the two lateral prisms 
placed wider apart than 
A done so that the in- 
might be used simul- 
by two different ob- 
om which the Dutch 
'rankly confesses he an- 
b that time more advan- 
iults than from a stereos- 
oscope. Nachet replied 
that Eiddell's discovery 
Y known to him, and that 
irred to him also that the 
3iple might be used in 
Lg a microscope for two 
as well as a binocular, 
e thought the same ob- 
L be attained in a some- 
rent way, and for this 
lined immediate compli- 
Harting's request. 
; object appears to have 
3 case of the binocular to 

pseudoscopic effect of 
firet plan, and this in 
ict he achieved, though 
fter Eiddell had done so, 
mt way, for although his 
n a microscope adapted 
lical demonstrations ; and 
ocular microscope " ap- 
:he same number of the 

Journal of Mierosco- 
^,ce, (Vol. II, 1854, p. 72,) 
s paper, yet this was not 

months after the per- 
brument of Riddell nad 
bited to the Physico-Me- 
3ty, and described in the 
3an8 Monthly Medical 



•ecise description of Na- 
il I refer my readers to 
ust cited ; the objections 



to it have been sufficiently discussed 
by Dr. Carpenter in his work on 
the microscope, {op, oit, p. 61.) It 
certainly had the advantage over 
Riddell's first instrument of obvi- 
ating the objectionable pseudo- 
scopic effect, yet it did so on Kid- 
dell's own principle — that is by 
means of reflecting prisms — and not 
more efficiently than was done by 
Eiddell's second instrument, which 
is also prior in date of construction 
to the instrument of Nachet. 

It is clear, therefore, that Dr. 
Carpenter's affirmation, cited at the 
beginning of this paper, that 
Nachet's solution of the problem of 
stereoscopic vision with the mi- 
croscope was the first satisfactory 
one is true only, if Eiddell's per- 
fected instrument, which antici- 
pated it in time, was so far inferior 
to it in performance as to be fairly 
styled not satisfactory. So far 
from this being the case, however, 
I find the Eiddell instrument, now 
in the possession of the Museum, 
gives very satisfactory binocular 
vision inaeed, and can only sup- 
pose that Dr. Carpenter has m 
some way failed to become ac- 
quainted with it, when I find him 
in the same work, and still without 
any reference whatever to Eiddell, 
praising the excellent performance 
{op. cit., pp. 64-5) of the erecting 
binocular microscope of Mr. J. W . 
Stephenson, F. E. M. S., which in 
its essential optical parts is a mere 
copy of Eiddell's second intrument. 

Mr. Stephenson's erecting binoc- 
ular, as first made, was described by 
that ingenious gentleman in a com- 
munication read to the Eoyal Mi- 
croscopical Society, June 8, 1870, 
" On an erecting binocular micros- 
cope," The Monthly Microscopir 
ccH Journal^ August 1, 1870, p. 
61. It will be seen on examining 
this paper that he obtained binocu- 
lar vision by placing close behind 
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the objective "two truncated rec- 
tangular prisms," which, afi he de- 
scribes and figures them, are not 
only identical in form and function, 
but are of almost precisely the 
same size (compare ^ig. 1? illus- 
trating his paper with Fig. 33 in 
this paper), as those of the second 
instrument of Eiddell. But the 
American microscopist is not even 
mentioned either in this or in his 
second paper by Mr. Stephenson, 
who explains that in the truncated 
prisms thus used "the dispersion 
caused by refraction at the first " is 
"corrected at the second trans- 
mitting surface " without appar- 
ently being aware that Riddell had 
already pointed out this mutual 
compensation of the two refractions 
in the same arrangement of prisms 
in his paper read at Cleveland in 
Juty, 1853. 

Like Riddell, Mr. Stephenson 
perceived that by the use of the 
two truncated rectangular prisms 
alone the images of objects seen 
were laterally erected ; and like 
Kiddell he proceeded to complete 
the erection by the use of another 
rectangular prism placed above the 
first pair in such a position as to 
effect a second lateral erection at 
right angles to the first. I have 
pointed out that Riddell attained 
this object by placing a small rec- 
tangular prism above each eye- 
piece, and these prisms being mov- 
able, the observer could look 
through them at any desired angle, 
although the tubes of the micros- 
cope remained vertical. Mr. Step- 
henson, however, placed his addi- 
tional rectangular prisms immedi- 
ately above the first pair, and made 
it so large that a single prism an- 
swered for both tubes ; at this point 
the two tubes carrying the eye- 
pieces were inserted into the up- 
right tube containing the prisms at 
ail angle of 75°, which he thought 
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the observer would find " with this 
stand afi convenient as any." 

This arrangement, however, was 
of course less perfect than Eiddell's 
use of two rectangular prisms, one 
for each tube, would nave been, 
and Mr. Stephenson soon perceived 
this, for in a subsequent paper, read 
to the Royal Microscopical Society, 
March 6, 18Y2 {The Monthly Mi- 
croscopical Journal^ April 1, 1872, 
p. 167), he described several im- 
provements in his instrument, one 
of which was that he cut his large 
third prism in half, and cemented 
the two pieces together " at such an 
angle that the light enters lod 
emerges at right angles to the nr- 
faces, instead of obliquely, asilb 
did in his first instrument; thm 
making his arrangement optically 
the same as Eiddell's, except that 
the upper rectangular prism of each 
tube was below the eye-piece in- 
stead of above it. 

He also modified the angle at 
which his two tubes were inclined, 
to the optical axis of the objective, 
making it 66>^^ instead of 76^, and 
he made the pair of reflecting 
prisms next the objective very 
much smaller than he nad done be- 
fore ; indeed " their dimensions are 
so far so reduced that they are cst- 
pable of being inserted into the al>- 
]ect-glass itself; this is accom- 
plished by placing them in a sma31 
brass tube, which is fixed in ajad- 
projects beyond the nozzle of tlxe 
instrument, but without in arxj^ 
way affecting the screw." Tbi-^^ 
last alteration was undoubtedlv ^ 
real improvement on the origint^^ 
instrument of Riddell, and greai "* 
benefits its performance with t 
one-fourth and one-eighth obj< 
tives; but it was after all me 
ly carrving out E-iddell's princip 
cited above, that in obtaining bin.^^^ 
cular vision with the microscopy 
the reflecting prisms should 
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:ed "behind the objective, and 
ear thereto as practicable." 
or this improvement in the 
ihanical construction of the in- 
ment, and for any advantage 
: may result from placing the 
md pair of reflecting prisms be- 

the eye -pieces instead of above 

n, I am quite ready to accord 

credit to Mr. Stephenson; 

it is quite clear from the facts 
)rded in this paper that, with 
56 exceptions, the whole credit 
he optical part of his " erecting 
ocular" belongs to Riddell. I 

not, of course, accuse Mr. 
phenson of intentional wrong in 
)gating to himself the merit that 
ly belongs to the American mi- 
jcopist who so long anticipated 
L ; but it has been his misfortune 
forget, or not to have become 
uainted with, the widely pub- 
ed work of his predecessor ; and 
as become my duty to vindicate 

truth of history, as I have done 
these pages. I do not doubt 
k Mr. Stephenson, after taking 
trouble to read Riddell's papers 
feprinted so many years ago in 

Quarterly Journal of ^Rm^os- 
'CaZ Science^ will hasten to ac- 
l full credit to Professor J. L. 
dell, whose principles and 
bods he has so fruitfully fol- 
3d. 

meanwhile the original device of 
iell which, as we have seen, he 
^If had pointed out at the 
''eland meeting, gave ortho- 
tic vision when used without 
pieces, was brought much earlier 

general use. The optical parts 
lie binocular dissecting micros- 
i then exhibited by him have 
a strictly copied in the binocular 
ecting microscopes made since 
Nachet of Paris, and at a later 
Lod by R. and J. Beck of Lon- 
, both of which are still de- 
'edly popidar. 



Dr. Carpenter, in the work I 
have cited, gives an excellent de- 
scription of the optical arrange- 
ment of this instrument, which, 
however, he erroneously credits to 
Nachet {op, cit,^ p. 84), and remarks : 
" To all who are engaged in investi- 
gations requiring very minute and 
delicate dissection, the author can 
most strongly recommend MM. Wa- 
chet's instrument " (op, cit, p. 85). 
I agree perfectly witn this opinion, 
but " Nachet's mstrument " is sim- 
ply a copy of Riddell's. To Mr. 
K. Beck Dr. Carpenter ascribes (pp. 
cit.j p. 83), a different arrangement, 
in which two of Riddelrs four 
prisms only are used to bring one- 
half the cone of rays from the ob- 
{'ective to one eye, while the other 
lalf of the cone reaches the other 
eye without the interposition of any 
prism. To this arrangement, Dr. 
Carpenter says, Nachet's (that is 
Riddell's) is greatly superior. The 
Becks appear to have arrived at the 
same opinion, for a binocular dis- 
secting microscope purchased of 
them for the Museum about ten 
years ago, is made strictly after 
KiddelFs pattern. 

Nachet certainly at least deserves 
the credit of having highly appre- 
ciated this first plan of RiddeD, for 
he not merely employed it for his 
dissecting microscope, but extended 
its usefulness by applying it to the 
ophthalmoscope, thus obtaining bin- 
ocular vision with that instrument. 
The binocular ophthalmoscope of 
Murray and Heath is also made on 
the same principle, differing only 
in the mecnanical contrivances em- 
ployed. (See A. Zander, The 
OptJialmoscope^ translated by R. 
B. Carter, London, 1864, p. 68 et 
seq,) 

One word before concluding with 
regard to the remark of Professor 
Wneatstone, who, as we have seen, 
declared after reading the reprint 
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of Riddell's first paper, that a bin- 
ocular microscope is '' by no means 
a novelty, and its invention dates 
nearly two centuries back." The 
true history of these early attempts 
will be found in the work of Hart- 
ing {op. cit, Bd. Ill, 8. 101 etseq,)^ 
from which it would appear that 
the binocular microscope of Cheru- 
bin (167Y) was preceded by one 
invented by Lippershey (1609), and 
another by Antonius Maria de 
Reita (1645), and followed by others 
described in the works of Zahn (2d 
ed., 1702), and Bion (3d ed., 1726). 
Harting has coirectly pointed out 
{op. cit., Bd. III., S. 239), that the 
plan employed in all these earlier 
attempts was simply to fasten to- 
gether two separate microscopes in 
such a way that they could be 
looked through simultaneously with 
both eyes ; a plan which was neces- 
sarily limited in its application to 
very low powers, even when the 
adjoining lateral portions of the 
two object glasses were cut away so 
as to allow their closer juxtaposi- 
tion, sa wafi done by Oherubin. 

With these earlier efforts, there- 
fore, the discovery of Riddell has 
nothing in common. He undoubt- 
edly deserves the credit of having 
discovered and first published the 
optical principle, on which all the 
most successful binoculars made 
prior to the present year depend. 
He first showed that the cone of 
rays proceeding from a single ob- 
jective may be so divided by means 
of reflecting prisms, placed as close 
behind the posterior combination of 
the objective as possible, that or- 
thoscopic binocular vision can be 
obtained both with the simple and 
the compound microscope ; and this 

Erinciple, whether carried out as he 
imseK did, or in the slightly 
modified manner adopted by some 
of those who have attempted to 
improve upon it, has been until the 



present year the only plan upc^oi 
which really satisfactory binoeiij' 
microscopes have been con8tniete<:3. 
The remarkable paper receutij 
published by Prof. E. Abbe of Jec=M.a 
("Beschreibung eines neuen Stere^^zK 
skopischen Oculars," Zeitachnj^ 
fur Mikroskopie^ 2te Jahrg., H&if t 
8,1880, S. 207; also this JouENi^KL, 
p. 201), marks a new era in the his- 
tory of the binocular microscope. 
Abbe secures binocular, but no^ 
stereoscopic vision, by means of re- 
flecting prisms, and then obtaing 
the stereoscopic effect, which cao ja 
be made at pleasure either ortlio- 
scopic or pseudoscopic, by meirfy i 
cutting off with suitable diaphrap* 1 : 
the .outer or inner halves of tttt 
cone of rays above the eye-lens d 
each eye-piece. I have every rea- 
son to believe that his instroment 
(which I have not yet had the pleas- 
ure to see, although I have sent for 
it) as manufactured by Caii Zeiss 
01 Jena, will be an improvement 
upon the binoculars at present in 
use with the compound microscope. 
But, however this may turn out, the 
arrangement devised Dy Biddellfor*! 
the dissecting microscope can hart''' 
ly be superseded; and even with 
the compound microscope his plan, 
or some of its modifications, will 
probably continue to be employed 
to a certain extent. 



Cercaria Hyalocauda.— Hald. 

BY HEBMANN C. EVABT8, M. D. 

After having kept the common 
pond snail {Jrhysa heteroatropha^ 
Say) for several days in a shallow 
dish, containinff water, I observed 
the above-mentioned larval form of 
a Trematode. 

These cercaria actually came from 
the snail, and in large numbers, bnt 
only for two or three hours in flie 
afternoons, when the sun was shiB- 
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ing brightly in the dish. They 
could be geen escapiug from almost 
all parts of the body ; none, how- 
ever, were observed coming from 
the lower part of the foot. After 
their escape they would swim about 
ior a moment or two in the neigh- 
borhood of the snail, then move 
away, usually near the surface of 
the water, to the eides of the dish. 

In form the body, when con- 
tracted, was globular, and this form 
WBB maintained by the animal while 
actively swimming about; occasion- 
ally it would cease swimming, 
allow itself to settle upon the bottom 
of the dish, or some other object, 
and then extend its body, which 
then assumed a somewhat triangu- 
lar form. During the extension of 
the body the tail mvariably became 
contracted and quiet, — then con- 
versely the body would contract, 
becoming again globular, and the 
tail would become extended and laah 
about with great rapidity. 




When viewed with the naked 
eje the bodies appeared to be of a 
light color, but under the micros- 
cope the color was dark, and it is 
probable that the cyst of the snc- 
ceeding et&eo is darker than the 
origin^ body of the larva. "With 
an inch objective, the bodies appear- 
ed to be composed of granular ma- 
terial — no intestinal cavity visible — 
two distinct eye-spots were seen 



near the anterior extremity, and 
just behind and between tliese was 
a third dark, pigment spot, which 
was not as distinct as the eye-spots. 
An anterior, suctorial disc or 
mouth was observed on the under- 
side, near the anterior extremity of 
the body, but no additional sucto- 
rial disc or acetabulum was to be 
found. 

The tail was semi-transparent — 
light colored — and capable of very 
great expansion and contraction, 
diowing that it poseessed great mus- 
cular power. As it contracted, dis- 
tinct transverse grooves or furrows 
were seen, which alternated with 
others on the opposite side. In 
general form it was nearly cylin- 
drical, slightly flattened vertically, 
larger near its attachment to the 
body, but grad- 
ually tapering 
to the extremi- 
ty; just poste- 
rior to the at- 
tachment to the li 
body it was con- 
stricted, but be- 
came shghtly 
enlarged to 
form a globular 
head for at- 
tachment to the 
animal. 

If allowed to 
remain in the » 

large dish un- !sr"?„','iV-dik„,g^;,-i,«tf 
disturbed, thev '^ ''^''""^'" "°'"'"- 
would retain tnis form for a consi- 
derable time — perhaps from tifteen 
to twenty minutes — out if transfer- 
red with a few drops of water to the 
stage of the microscope, they quickly 
prepared to encyst themselves. This 
process was indicated by the ani- 
mal becoming very restless, ra- 
pidly extending and contracting 
its body and tail. A little 
later, the acts of contraction and 
extension were more prolonged, 
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althongh the body continuously un- 
derwent violent contortions. In 
due time the body asBuraed the 
globular form, and attached itself 




to the glass; it then began to se- 
crete a glutinouB substance forming 
BBveral layers around the body. 
Dnring alt this time the tail con- 
tinuedtolashviolentlyabout. While 
the cyst was forming, the granular 
contents of the body were seen to 
move about in it, and this move- 
ment contiuued from ten to twenty 
minntea after the body was com- 
pletely encysted. A few seconds 
after the cyst commenced to form, 
the tail, from its violent movements, 
detached itself and swam away. 
This act was performed by the 
body of the tail going through 
evolutions resembling a figure eiglit 
and what seems remarkable, these 
caudal appendages retain their vi- 
tality for a considerable length of 
time, indeed, may continue to be 
active long after the contente of 
the cyst have ceased to move. 

Fl&Dts in Florida. 

BY -WILLIAM FAHNELL. 

I have just read Mr, C, C. Mer- 
riman's article on "Microscopical 
Collections in Florida."' I was 
pleased to find that some one had 
taken some interest in observing the 
insectivorous plants of Florida. I 
have lived in Jacksonville more 



than three years, and have had 
many a pleasant ramble in the 
woods and forests, in the pine- 
barrens, and among the swamps, and 
have collected some of the plants 
growing there. In one pine-barrens, 
west of Jacksonville, t.he Ihoma 
bremfolia is very plentiful in March 
and April, aud I have collected 
it frequently, I have not met 
with Dromra longifolin.^ but I be- 
lieve they are much alike, the one 
has a longer petiole to the leaf thas 
the other — with this exception I be- 
lieve they resemble each other. I 
have collected them at all times id 
the growing season, and have some 
now in my Herbarium. I think! 
have seen them in all their staga 
of growth, but I have never seen a 
fly or any other insect caught in the 
leaf. I believe I am not mistaken 
in the plant. The description given 
in the Journal answers exactly to 
the plant I have collected. If Mr. 
Merriinan has seen a fly or any 
other insect caught by them, mav 
I afit him to say so, and what kind 
of insects are generally caught. 
Do they assimilate the whole insect, 
both soft and hard parts? I have 
taken some interest in these plants, 
and I shall be pleased to have an 
account from an eye-witness, one 
who has seen the Jiy in the trap. 
With regard to the pitcher plant 
Sarracenia variolarie, they are 
plentiful near the swamps in tliB 
neighborhood of Jacksonville, and 
I have collected bundles of them, 
and brought them home, and cut 
many of them open, and examined 
their contents — the mass of liard 
and indigestible parts of insects — 
and I have found them to be, the 
legs, heads, and antennse of ants 
and small beetles, and one day as I 
opened one a large centipede ran out 
But below this mass of the debris 
of insects, at the very bottom of the 
tube, I have invariably found a 
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^hite worm, with strong blaxjk man- 
dibles, which led me to think that 
the worm got many a dainty meal 
froxiQ the insects that were caught. 
*^lx«n I have collected them late in 
^ti^ season, I have found a hole near 
th^ T)ottom of the tube which I was 
^^^ to think the worm had made to 
^t: out. But how the warm ffot 
tii^Ye I am at a loss to know. I be- 
^i^\re the worm is the larva of some 
^sect. I have taken them out, and 
Ivave examined them under the mi- 
^Toscope while living, and I have 
^ried one, and have it now mounted 
^ a microscopical object. 



-0- 



Mounting Opaque Objects. 

We have seen a good deal lately 
on the subject of dry mounts and 
the use of wax-cells, and the latter 
are almost universally condemned 
now, though within a year or two 
a great many methods for mounting, 
in which wax is used, have been 
described. I have tried every one 
of these methods, but have given 
them all up, and now use nothing 
but cells cut out of different thick- 
ness of tin-foil, and finished on a 
lathe. My method of mounting is 
as follows : The object is first fast- 
ened to the slide, which is centered 
on the turn-table, by means of a 
weak solution of gelatin, gum- 
water, or Brunswick black. For 
very small objects a small circle of 
the gelatin is turned in the centre 
of the slide, and then allowed to 
dry. The objects are arranged on 
the spot, and then, by carefully 
breathing on the slide, they are 
fixed in position. If larger objects 
are to be fixed to the slide a spot of 
gelatin or gum that the object will 
entirely cover is put on, and after 
drying, the object is fixed in the 
same way. For larger and heavier 
objects a circle of Brunswick black 



is turned, and after it has been 
thoroughly hardened by heat, so 
that when cool a needle point will 
not mark it easily, the object is ar- 
ranged on the spot and fastened by 
warming again. 

In whatever way the object is 
fastened, the next thing to be done 
is to lay the slide on the plate and 
heat it until it is perfectly dried 
and ready to be covered. 

The slide is then centered on the 
table and a circle of shellac, which 
has been thickened and colored with 
Chinese vermillion, is run around 
the specimen, at such a distance 
from it that its inner edge is just 
larger than the cell to be used. The 
cell is then laid on, centered, and 
pressed hard to set it. If the slide 
18 slightly warm and the cement 
thick, it will not run at all, but will 
hold the cell firmly in place, so that 
the cover can be put on at once. 
If it is thin it must first be allowed 
to harden somewhat. When ready, 
as it will be in a few moments if 
properly managed, a ring of the 
same cement is run on the cell and 
the cover is then laid on, pressed 
down, clipped in position, and the 
mount laid aside to harden. It is 
well m an hour or so to remove the 
clip and run cement in the joints 
between cover-glass cell and slide, 
in order to be certain that no air- 
holes remain. It can then be re- 
clipped, and set aside until the 
cement is perfectly hard. The 
mount is complete and will last a 
long time if proper care is taken of 
it. I think for security it is well 
to put on additional rings of cement 
more elastic than the shellac, and to 
make a final finish for the sake of 
appearance. I, therefore, put on a 
ring of white zinc cement which 
completely fiUs up the joints, and 
makes a smooth surface from cover- 
glass to slide. This must harden 
several days, and the slide is then 
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complete, unless additional rings 
are run on for a finish. 

In making the rings on slides iti 
is not always easy to make the edges 
true, and sometimes the cement 
spreads too far. In such cases I 
turn them down with the point of 
a knife until they suit. If the 
cement is taken just at the right 
time this is easily done, and it im- 
proves the appearance very much. 

Albert H. Chester. 



The Stem of Pumpkin for 

Illustrating Plant 

Histology,* 

The stem of the common pump- 
kin {Cucurhita Pepo) is admirably 
adapted for use in the laboratory to 
illustrate many kinds of cell-struct- 
ures, and the larger part of the 
tissues of the higher plants. It is 
of a convenient size to be held for 
sectioning, and after remaining in a 
suflBcient quantity of strong alcohol 
for awhile becomes very solid, so 
that exceedingly thin sections are 
easily obtained. The cells are com- 
paratively large and a power of 250 
to 500 diameters will demonstrate 
almost every detail. 

A cross-section of the stem shows 
without magnification five small 
fibro-vascular bundles lying beneath 
the five angles of the stem, with 
the same number of much larger 
bundles situated between them, but 
deeper. These are imbedded in the 
fundamental tissue, and the whole 
surrounded by a cortical rind. The 
centre of the stem is hollow, due to 
rupture of the fundamental tissue 
from expansion by growth. Other 
features of the stem can be made 
out without a microscope, but it is 
best to revert to them after their 
full significance is understood. 

An enumeration of the kinds of 

* From The Botanical Gazette, 



cells and tissues to be met with will 
answer the purpose of this notice, 
as no extended description is in- 
tended. The cortical rind is com- 
posed of epidermis and hypodenna. 
Three forms of cells belong to the 
epidermal system — simple epider- 
mis cells, hairs, and guard-cells of 
the stomata, the latter best studied 
in cross-sections of the stem. The 
fundamental system comprises the 
large-celled, thin walled parenchyma 
in which the fibro-vascular bundles 
lie, and the hypodermal tissues. 
The parenchyma is colorless and 
varies little except in size of tie 
cells. The hypoderma consiste of 
two layers, encircling the stem, 
partly performing the oflBce of im- 
parting strength, and partly con- 
taining assimilative protoplasm. The 
innermost of these is of uniform 
thickness and made up of slender 
wood-ceUs. Thin transverse septa are 
occasionally met with, which are 
usually regarded as subsequent 
formations, but may be, however, 
the persistent partitions of cells that 
generally coalesce completely to 
form single wood-ceUs. The wall of 
the cells is differentiated into three 
lameUse — a middle one, with one on 
either side — and has simple pits not 
penetrating the middle lamella. 
These pits are twisted in such a way 
that they have the appearance of 
being situated at the intersection of 
the arms of an oblique cross, when 
seen in front view. To deteimine 
their structure requires careful ex- 
amination with a high power. Be- 
tween the wood-ring and the epider- 
mis lies a ring of tissues of very 
considerable importance, but not 
homogeneous like the last. It con- 
sists of parenchyma containing 
chlorophyll, in which lie numerous 
masses of coUenchyma in contact 
with the epidermis but not extend- 
ing quite deep enough to come in 
contact with the cortical wood. The 
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omata are all situated in the part 
F the epidermis touched by the 
ilorophyll bearing parenchyma, 
liich is readily distinguished upon 
le exterior of the stem aB inter- 
ipted lines of dai'ker green. 
The fibro-vascular bundles are 
3en, two-sided bundles, but pecu- 
ir in having an "additional phloem 
^rtion on the axial side. The 
ylem and the outer phloem are se- 
Etrated by the cambium, in which 
le progressive transformation from 
mple uniform cells to the various 
lature cells of each portion can be 
•aced. Both the axial and outer 
hloem consist of sieve-tubes, inter- 
persed with long, slender parenchy- 



ma cells, the two together forming 
"soft bast." These are excellent 
examples of sieve-tubes: the per- 
forated end-partitions, the broad 
thin spots and sieve-plates of the 
side walls, and the conspicuous pro- 
toplasmic contents are readily made 
out in detail. The xylem contains 
all gradations between the extreme 
form of annular vessels with widelv 
isolated rings, on the one hand, 
through spiral, reticulated, scalari- 
form, to pitted vessels, on the other 
hand. The structure of the walls 
of these vessels can only be studied 
satisfactorily under high powers. 
Between and about the vessels is 
wood-parenchy m a. 



To sum up the Tissues of the stem of Cucurbita : 



Epidermal system : 
Epidermis. 
Stomata. 
Hairs. 
Fundamental system : 

Interfascicular parenchyma. 
Hypoderma. 
Cortical wood. 
Cortical parenchyma. 
Collenchyma. 



To these should doubtless be ad- 
ed laticiferous tissue sometimes 
etected in the phloem. It will be 
bserved we have illustrations here 
f the three tissue systems ; of all 
be principal sorts of tissues, except 
slerenchyma, L e,^ parenchymatous, 
brous, laticiferous, sieve, and tra- 
heary tissues ; with several well- 
larked varieties of the first and 
Bcond. The only prominent va- 
ieties not included are cork, bast, 
nd tracheides, modifications respec- 
Lvely of parenchymatous, fibrous, 
ad tracheary tissues. It would 
robably be diflBcuIt to select any 
ae common example that more 
imirably illustrates tissues and tis- 
le elements, and, withal, so simply 



Fibro-vascular system : 
(Cambium). 
Phloem. 

Sieve-tubes. 
Phloem parenchyma. 
Xylem. 
Vessels. 
Annular. 
Spiral. 
Reticulated. 
Scalariform. 
Pitted. 
Wood parenchyma. 

constructed for histological study. 

J. C. Arthur, 
University of Wisconsin. 

EDITORIAL. 



— To all our readers we extend a 
hearty Christmas greeting, and our 
best wishes for a happy and a pros- 
perous New Year. 

o 

— The success which has resulted 
from our efforts to establish a 
monthly journal devoted to micros- 
copy, during the first vear of its 
existence, haB far exceeded our an- 
ticipations ; and we are pleased to 
state that the success of this Jour- 
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NAL is assured. We have great 
reason to feel satisfied with the re- 
sult of our first year's experiment. 
The Journal was started at a time 
when business was dull, and when 
it could not be expected that the 
public would respond liberally to 
our Prospectus. No sooner had 
our definite announcement ap- 
peared that the Journal would be 
published than the price of paper 
began to advance, and this increase 
continued until it materially af- 
fected the cost of even our small 
publication. Later, to the aston- 
ishment of microscopists generally, 
the American Journal of Micros- 
copy and Popular Science again 
appeared upon the field. It was 
generally supposed that that peH- 
odical had gone the way of all the 
former publications of the redoubt- 
able Mr. John Phin, alias "The 
Handicraft Publication Co.," alias 
"The Industrial Publication Co." 
However, the above mentioned 
periodical did see the light once 
more ; and after partly fulfilling 
the obligations of 1879, the num- 
bers for 1880 have been issued 
with most remarkable regularity — 
considering. 

It was thought by many that the 
revival of that paper would greatly 
influence the circulation of this 
one, and while we have no doubt 
that it did affect us somewhat, the 
result clearly shows that this Jour- 
nal is fully capable of maintaining 
itself against any opposition from 
the older one. 

We still believe what we have 
thought from the beginning, that 
two periodicals devoted to micros- 
copy cannot exist together in this 
country and both pay expenses. 
This Journal during the year 1880 
has 'paid its own expenses. It has 
done so independently of the busi- 
ness which it has brought to the 
Editor through his own advertise- 



ments. Hence, it cannot be said 
that it is published as an advertis- 
ing medium. It is in no sense 
such a publication. Its principal 
value to the proprietor, as well as 
to the subscribers, is as a newspa- 
per ; when it fails to satisfy the de- 
mands of its readers in that respect, 
it will necessarily cease to be pub- 
lished. The limited business wnici 
it brings to the publisher as an ad- 
vertising medium would by no 
means pay for its publication. 

We are assured of success in 
future by the encouragement re- 
ceived this year, but still more bj 
the confidence which we have al- 
ways felt that any business tbt is 
conducted honorably, carefufly aai 
systematically, will ultimately suc- 
ceed. 

For information about the Jour- 
nal for next year, the reader is re- 
ferred to the announcement pub- 
lished elsewhere. 

We have to extend our hearty 
thanks to subscribers for their lib- 
eral support during the first year, 
to contributors for their valued arti- 
cles, and to dealers in optical 
goods for their great liberahtyin 
advertising. 

o 

The Infusoria. 

The Manual of the Infusoria^ by 
Saville Kent, which was referred 
to last month, is destined to rank 
among the most valuable contribu- 
tions to this department of study 
that has yet been published. 
Pritchard's work, which up to this 
time, has been the standard of 
reference, is now far behind the 
time, and it is rarely that a copy 
can be obtained. Stein's great 
work, three parts of which are 
issued, wiU always be a monument 
to the industry and ability of its 
author, will not be so useful to the 
general microscopist because of its 
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50st, which practically places 
Olid their reach. The three 
ost over $71. However, Mr. 
las embodied the knowledge 
Infusoria which we possess 
work of which the first part 
r before ns. This part con- 
)ne hundred and forty-four 
pages of clear text, and eight 
ge plates engraved on metal 
Irawings by the author, 
text is descriptive, and very 
le, even to persons who do 
le the microscope. The first 
r is devoted to a general his- 
f the infusoria from the time 
ir discovery by Leewenhoek, 
5, to the year 1880. In this 
r we find some interesting 
scences of Leewenhoek, in- 
g his first account of his dis- 
3S in the form of a letter 
October 9th, 1676. We can- 
)fer to many other names 
.ted with the history of the 
t, some familiar to all mi- 
pists, as Ehrenberg, Dujardin, 
liebold, Pritchard, and others 
> well-known, but must pass 
the second chapter, which 
of the sub-kingdom Pro- 
The text is supplemented 
table giving the sections, 
and other divisions of the 
:oa, which may be stated to 
ce all those forms which we 
lize as Rhizopoda, Flagellata, 
L and Tentaculif era. Of these 
ifusoria, as limited by the 
• in this work, embraces all of 
forms exclusive of the Rhizo- 
and two orders of the Flag- 
-the Mycetoza and the 
ida. Owing to the close 
ns of the Spongida to some 
e Flagellata, however, the 
[lapter of the work is devoted 
brief consideration of the 
and aflinities of the sponges, 
species of which are figured 
plates. 



We have been particularly in- 
terested in one or two paragraphs 
which relate to the distribution of 
infusorial spores upon blades of 
grass, hay, etc., for the reason that 
they corroborate some observations 
made by us during the past Sum- 
mer, which, however, were not re- 
garded as perfectly reliable. It 
appears from Mr. Kent's observa- 
tions that the blades of grass are 
loaded with the germs of infusorial 
life, which only await the vivi- 
fying influence of rain or dew 
to aSord the microscopist a world 
of living forms. In examining 
the hairs of growing blades of 
com last Summer, we noticed the 
presence of numerous infusoria, 
which we thought at the time came 
from the leaves, and now we are 
positive that it waB true. 

To enable the reader to form an 
idea of the author's style of writing, 
the following quotation will suffice : 

" With the Infusoria we encoun- 
ter not only the aB yet known most 
minute, but also the most ele- 
mentary and simply formed pro- 
ductions of the Creator's handiwork, 
though, for all that, none the less 
complete and excellently finished. 
Among the Infusoria, making a 
free adaptation of the admirable 
thesis propounded by the illus- 
trious Oken, we find in their prim- 
eval shape the very bricks and 
mortar out of which the entire 
superstructure of the organic world 
has been erected. * * * The divine 
fiat ' Dust thou art, and unto dust 
thou shalt return,' thus received 
unconsciously at the hands of Oken 
a practical and truly remarkable 
illustration. Finally, among the 
world of Infusoria we arrive at 
that dim boundary line, too subtle 
and obscure for arbitrary definition, 
that separates, or more correctly 
blends into one harmonious whole, 
the two departments of the animal 
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and vegetable worlds; and here, 
moreover, with all reverence be it 
said, we approach, if anywhere, the 
confines oi the organic and inor- 
ganic, and are brought face to face 
with that already half-lifted veil 
behind which lies, waiting to 
reward our patient search, the very 
clue to the deep mystery of Liife 
itself." 



■o- 



Diseases of Animals. 

The Department of Agricul- 
ture has recently published a valu- 
able volume which treats of " The 
Contagious Diseases of Domesticat- 
ed Animals." The investigations 
have been continued since the pub- 
lication of a former report on this 
subject, principally by Dr. Detmers, 
of Chicago, and Proiessor Law. 

Dr. Detmers finds that swine 
plague is infectious and contagious, 
and that it is easily communicable 
by direct inoculation, and by the 
presence of the infectious matter 
in food or drinking water. He 
thinks bacilli found in the blood 
and other fluids, and in the excre- 
tions of the animals, constitute the 
infectious principle. Inoculation 
with baccilli, cultivated in milk, 
will produce the disease. The mala- 
dy seems to be propagated by run- 
ning water, in which the micro- 
phytes may multiply, or by currents 
of air which may carry the infec- 
tion to the distance of a mile. Dr. 
Detmers' report is accompanied by 
a plate of numerous drawings from 
the microscope. 

The report of Dr. D. E. Salmon, 
who has been studying the Southern 
cattle fever, is quite full and very 
instructive. He considers that this 
fever is probably caused by a living 
poison, although he has not yet dis- 
covered any fungus in the blood to 
which the disease might be attri- 
buted. A previous observer, how- 



ever, discovered a micrococcus in 
the blood of Northern cattle that 
were affected with the disease. The 
clear and logical manner in which 
the subject is discussed is worthy 
of the highest commendation. 

The remainder of the volume is 
devoted to a consideration of pleuro- 
pneumonia, rinderpest, and several 
other diseases to which domesti- 
cated animals are subject. 



CORRESPONDENCE. 



Oswego, N. Y., Nov., 

To THE Editor : — I had the other 
evening an opportunity to use thatiamo\is 
}i that Mr. Willis has spoken so highly 
of, and it astonished me. I am not a very 
expert manipulator, but I got the lines on 
pellucida almost without trying, every 
time. But I am not able to own so mag- 
nificent and costly a glass. Last spring I 
made up my mind that a 4-10 would be 
one of the most convenient glasses 1 
could have, if one could be made of high 
angle, having good resolution, large work- 
ing distance, and so constructed that it 
could be used upon opaque objects. 1 
wrote to Mr. Gundlach, asking him if he 
could make such a glass of about llQo. He 
seemed to think that I asked for contra- 
dictory qualities ; the large working dis- 
tance seemed the greatest difficulty. 
Finally he made the glass. I can use it I 
find, in examining water, without any 
cover-glass, and by removing the cover of 
the front lens, I can use it upon opaque 
objects as readily as I could a one-inch of 
60°, while I can resolve angulatum with 
a 2 >^ -inch eye-piece, as an opaque object. 
I have tried it with Gundlach 's >^-inch 
periscopic eye-piece, and it g^ves good 
light and fair definition. With a No. 3 
eye-piece I get excellent definition and re- 
solution, and can do anything that ordi- 
narily needs to be done. With a >i-inch 
eye-piece I get 600 diameters, and with 
my aplanatic amplifier 1,000, and magni- 
ficent resolution, while with a X~ii^ch eye- 
piece I get 1,000, without the amplifier, 
and about 2,000 with it. So you see that 
I have from 60 to 600 diameters within 
easy range, and most perfect resolution 
ana definition, combinea with large work- 
ing distance, a thing which I have never 
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seer in any other glass, and especially in 
any other 4-10. I can commend this 4-10 
to any one who, lilie myself, is too poor to 
go up higher, and with a 2-inch of IS", a 
J^of 27o, and this 4-10 of lIOo, I am 
equipped for a large scope of work, I do 
not believe that one can do every thing 
with a 4-10, but it seems to me that until 
one can afford to go up to a J^ of 1.40 
like the one I used the other night, he can 
feel very rich with these. 

S. A. WEBB. 

To THE Editor :— In determining the 
value of the spaces of an eye-piece mi- 
crometer by seeing how many of its spaces 
are covered by one space on the stage- 
micrometer, I find that I get the same re- 
sult by using the " A " eye-piece that I do 
by using the " B " eye-piece. 

The eye-piece micrometer used was one 
of Zentmayer's disks, and the stand one 
of his " Histological " stands. 

If you will pubhsh an explanation in 
your next magazine, you will much oblige 
several of your subscribers. 

K. 

[Doubtless many others have observed 
the fact mentioned by our correspondent. 
The explanation is that the relation be- 
tween the field-lenses of the two oculars 
is such that the rays from the objective 
are bent out of their original course to 
just such a degree that the eye-lenses 
magnify the image of the stage microme- 
ter in about the same proportion as they 
do the spaces of the eye-piece microme- 
ter. By consulting the table on page 307 
it will be seen that the relations between 
the field and eye-lenses are not the same 
in all instruments, and therefore the ob- 
servation of our correspondent would not 
always be true. — Ed.] 



NOTES. 



— The interesting discovery of hemo- 
globin in the aquiferous system of an 
Echinoderm — Ophiactis virens — has 
been announced by M. Foettinger. The 
coloring matter was distinguished by the 
spectroscope as oxyha;moglobin ; it oc- 
curs in nucleated cells, and also in others 
not nucleated. 



— Considerable attention has lately 
been given to the influence of light upon 
the movement of plants. E. Stahl has 
observed that sometimes the chlorophyll 
grains move within the cells, while at 



other-times the entire cells place them- 
selves in certain positions as regards its 
direction. Swarm-spores usually turn their 
anterior end toward weak light, but re- 
verse this direction when the illumina- 
tion is stronger. When a filament of 
Vauckeria is illuminated with light of 
a certain intensity, it grows at a right 
angle to the direction of the rays, but if 
the light becomes less strong, the plant 
grows directly toward it. 

— In the course of some investigations 
on the pathology of anthrax, Prof. W. S. 
Greenfield was led to observe that the 
Bacillus aKihracis lost its power of com- 
municating the disease by inoculation, 
after cultivation through successive gen- 
erations in a nutrient fluid (aqueous hu- 
mour). The disease was never produced 
by any generation after the twelfth. The 
morphological characters of the oi^n- 
ism remained unaltered. 

— Messrs. George P. Rowell & Co. 
have favored us with a copy of the 
American Nawspaper Directory for 
1880. It is a large, elegantly bound volume 
of over one thousand pages, and contains 
much concise information for advertisers 
and publishers. The publishers give 
some interesting figures in regard to the 
magnitude of the work of collecting the 
information about newspapers. This is 
the twelfth annual issue, of which over 
ten thousand copies have been printed, at 
a cost of over $13,000, indicating that the 
advertising business of that firm must be 
very great. 

— We have received some very inter- 
esting and rare slides from Mr. John 
King, of Cincinnati, who has given spe- 
cial attention to the preparation of crystals 
of the alkaloid Hydrastia for use with the 
polariscope. Hydrastia may be dissolved 
in alcohol and the solution evaporated on 
the slide, but the best way to obtain beau- 
tiful crystals for the polariscope is to fuse 
a portion on the slide, and place the cover 
over it before it cools. Although it is said 
to be somewhat difficult to prepare good 
slides of this material, it is certainly ca- 
pable of yielding very brilliant effects, as 
Mr. King's slides conclusively prove. 

— Professor Chester has sent us a slide 
of gold -crystals, mounted according to the 
method which he describes in this num- 
ber. The slide presents a very pleasing 
appearance, and leaves nothing to be de- 
sired in this respect. The crystals of gold 
prepared by Prof. Chester are very beau- 
tiful, under the microscope, especially 
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those which have assumed the fenn-leaf 
form. They can be obtained from the 
dealers in microscopes. 

MICBOSCOPICA L SOCIETIES 

LIVERPOOL, ENG. 

Meeting held November 5th, Dr. Hicks, 
the President, in the chair. 

Rev. Wm. Banister read a communica- 
tion he had received from Mr. G. E. 
Massee, of Scarbre, on certain Fung^. 
Mr. Massee succeeded in growing spores 
of Spumaria alba, and found that 
threads of different kinds appeared on 
two or three points of the surface of 
the spore. One kind is of a very celluloid 
character ; the other consists of oval cells 
multiplying by generation until a torula- 
like chain is formed which divides, be- 
coming nucleated, each cell increasing 
rapidly in size and remaining a resting- 
spore for nearly a year, and not taking 
any amoeba-like form. After this some 
immature spumaria appeared in a pulpy, 
homogeneous mass, in which were nu- 
merous bright specks, each being a focus, 
around which the plasma formed naked 
cells of amoeboid character, or Plasmo- 
dium. After three days all movement 
ceased, the cells assumed a spherical 
shape, a bright nucleus appeared, and with- 
in twenty-four hours the cell wall was 
absorbed, and the mature spirulose spores 
set free. 

The paper of the evening was read by 
F. T. Pane, Esq., F. R. C. S., on " The 
Structure, Growth and Development of 
Bone." 

A minute description was g^ven of the 
microscopical characters of bone, showing 
it to consist of layers of hardened fibres 
and bone-cells arranged in peculiar con- 
centric circles called Haversian systems. 
Blood-vessels occurred at intervals, but 
the nourishing fluid was brought in inti- 
mate contact with the tissue by means of 
the bone-cells. Bone was classed as a 
connective tissue, and its origin was 
traced from the first appearance of this 
tissue in the embryo to the formation of 
membrane on one hand, and cartilage on 
the other. 

Exchanges. 

[Exchanges are inserted in^ this column without 
charge. They will be strictly limited to mounted 
objects, and material for mounting.] 



For diatoms in situ on Algae, send mounted slide to 
K. M. CUNNINGHAM, Box 874, Mobile, Ala. 
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For exchange : mounted thin sections of viu^ 
bone, soapstone, serpentine, albite, feldsrar, etc:; 
also opaque mounts of several very beautiful foafl* 
iferous limestones. 

Rev. E. A. PERRY, Quincy, Mas. 



Fine injected specimens of kidney, ton^e aid 
liver, also very fine slides of human tooth, pRjaid 
according to the method of Dr. B6decker, ^xmrnt 
the protoplasmic net-work between the demoalcM. 
aliculi, in exchange for first-class hbtokpal ai 
pathological slides, or other good specimens. 

J. L. WILLIAMS, North VassaHwclfc. 



Slides of hair of Farantula^ very corioos; also 
crystalline deposits from unne, to exchange for wdk 
mounted slides. S. E. STILES, M.D., 

109 Cumberland St., Brooklyii, N. Y. 



Well-mounted, typical Pathological and injected 
Hbtological pre^rations, in exchange for other weD- 
mounted slides. Diatoms, Algae and Fiuei pfcfened. 

HENRY FROEfllJNG, 
59 N. Charles Street, fiiltuuse, Afd. 



Diatomacez from Lake Michigan (CUcago vater 
supply), mounted or raw material * also ittoos from 
other localities, to exchange for weil-maatt&Dkom- 
aceae or other objects of interest. B. W.'RIO^LVS^ 

1843 Indiana Ave., C&a{f),\S&. 



Lime sand, composed almost exclusirdy o{ mkio- 
scopic Foraminifera, to exchange for microscopic 
material. H. A. GREEN, Atco, N.J. 



I would like to have the address of some peisoo 
who has access to an abundance of Volvos i^obater. 

W. W. BUTTERFIELD, Indianapolis, Ind, 



Polyzoa, Palates of MoUusca, Foraminifera, Sp 
and Holothurian-Spicules, Synapta- Anchors, U 
ota>-Wheels, Echinus-Spines, Minute Sea Shells,ina 
change for Polyzoa, Foraminifera, Histolog^ and 
Pathological preparations, etc. Also, a quandnr of 
Sea Shells in exchange for Land and Fresb-Witer 
Shelb. 

F. M. HAMLIN, M. D., Auburn, N.Y. 



J. J. B. Hatfield, Arsenal Avenue, Indianapbli 
Indiana, will exchange Bleached Plant-Sections f 
good Diatomaceous material. List furnished on a 
plication. 

Pleurosigmas and other unmounted Diatoms, bo 
Fresh Water and Marine ; also Marine Algae, Fen 
and a large quantity of miscellaneous microscopii 
material in exchange for good mounted objects. 

M. A. BOOTH, Longmeadow, Mass, 



To exchange, well-mounted Slides of Hair : 
mounted or unmounted specimens of hair from t 
rarer animals ; lists exchanged. WM. HOSKINS. 

308 S. Halsted street, Chicago, J 



Nicely mounted Slides (opaque) of the Coal^ 
Derivatives,^ chemi(^ly prepared, crystalline in foi 
showing their beautiful colors, in exchange for ot! 
well-mounted material. Chemical name and form 
attached to each Slide. About a dozen varieties 
hand. F. L. BARDEEN, M.D., 

3054 Meigs street, Rochester, N 



Slides mounted from injected Frog*s Gall-bladi 
Liver, Kidney, Stomach, Intestine and other pa 
exchanged for other good and interesting pre 
rations. C. BLASDALE, M.I)., 

Jericho, Queens Co., N. 
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